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THE EXPRESSION OF THE FACE AND MAN’S TYPE 

OF BODY AS^INDJCATORS OF HIS CHARACTER.' 

HabrI' D. MosHlat, M.D., 

Mr I blehead, Mass. 

Tlie muscles of cxpi'ession could pei'haps be more property 
called the muscies of emotion. As we all know, if we come 
down to breakfast wiUi a smile or a fl-o^\^l, we can set the 
type of our emotions for tlie day or longer, and make or bi’eak 
the da.v as far ns happiness and often as far as constructive 
accomplishment are concerned. 

The face at flrat was a primitive affair. It was simply a 
trap for catching food and, from the first, was very efficient, 
especially when tlie lower jaw, which is the only movable part 
of the face, was added. 

All animals except the very lowest have a face. In man, it 
is not always a success csthetically, being at times only a 
caricature of a face. No animal takes the liberties wth his 
face that man does, especially the female of the species To 

•Thl* jwMHT Under the Utlv "Tlio Mu«cle« of KxprvaBloii,* war urhiI for 
yvarn the ctnuftiff talk of tn> T’oAt <?radU4(e Cournen and to the nrlter 
It Has a cericln aentlmonlA^ mluo It waa tlTon ar a Ijintnm allde talk 
which permitted It fo be pcrAonal at tlmea and a bit iif thia atmoaphere h*a 
been rotaJmHl, Prom tJmr to tlmo tho paper ha* )>erjj brnuifht more nefle)> 
up to date 

All the IlfuitrAtlon* are from lantern *Ude« The writer la einbarmjard 
htrcAUAC he cannot readllj find references for nil the material which line 
been uaed He hope* thla may be pardoned *a the t»Aper haa no commercial 
value except for the en^rrnver* Mhr> Juat turned thi lantern aj/dea Into 
cute for prlntltiff 

Editor a Note Thla nia. recehetl In l,rftrjmifHae(»pc Office and accepted f<»r 
jiubileatjo/i Oct JO, l®50 
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developed fvotti- Ida legs but from the gill arches which the 
fetus of man at one stage of the embryo has in common with 
fishes. 

Wien the first fi-^liea v ore formed the seas swarmed with 
all kinds of invertedra*es—sponges, corals, and crabs; and 
all the major pioblem.- of life, feeding, locomotion, and repro¬ 
duction — sexual jnn I'.c tamer asexual form — had already 
been solved for rujli. >u,s i f years. 


/■ 



Fig. No. 2. 

Tho Spectial Taraler of Boruco. 

This liidooijfi little creature ig suppused by some authors to be an early 
ancestor of the human ra< e It lived over fiflty* rallHon years npo 

(After H C Uaven ) (Reproduced from Grepory.) 


It was literally a red letter day in evolution when an air- 
breathing lady-fish (probably a lung fish) didn’t get home in 
time for lunch and laid her eggs on land instead of in the 
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water. This at once set the fashion for other lady fishes of 
her set and began the land development of vertebrates and 
soon—tliat is, in a few millions of years—it led to the next 
step upward—the development of reptiles. 


Frir. No. !. 

One of Our Nearcet Wvlnr Helatlvei. 

Female Chlnir>ariJiee aod Young:. 

(From “Almoat Human," It. 51. Terkea, Century Co.) 

(Reproduced from Qrceory.) 


At first the land was dominated by reptiles of enormous 
size and hideous form. Our direct ancestors were small apes 
who found trees the only safe place to live as the ground 
swarmed with monsteis which, to them, were living moun¬ 
tains. Once up a tree, smell, which up to this time was the 
most useful sense, became less important ns compared wth 
sight. In order to live comfortably in trees, the apes, lai-ge 
and small, had to see where they were going. A jump in the 
dark, so to speak, could be fatal. Therefore, the eyes of these 
animals moved from the side of the head, where each eye saw 
sepaiateiy, to the front of the skull where the eyes saw as one 
and gained the ability of measuring distance — stereoscopic 
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Plff. No. 4. 

Profiles of a young and an adult orang-outang showing that the young ape 
resembles the human more than when It Is full grown. (After Wledershelm.) 

(From The Human Skeleton, Walter, Macmillan Co., 1925.) 


As the animals increased in size, the long snouts were in the 
way in climbing, and the angle of the head on the spine was 
wrong. Accordingly, after a while,—that* is, during the cus¬ 
tomary millions of years—^the snout was eliminated, and the 
head was bent foiward to bring the eyes into better position 
for climbing. By the time all this happened, the trees 
swarmed wnth apes and monkeys. Something then happened 
in the family life in the trees (probably a family row similar 
to those of today), and some of the apes took to the ground. 
Here they could stand up on their liind legs and soon learned 
to walk erect. They discovered that their forelegs were of 
more use as aims than as legs. Probably the first thing they 
did “with their arms was to throw stones, and soon had the 
satisfaction of hitting an enemy from a distance and often 
avoiding hand to hand conflicts. This must have been one of 
the greatest joys that ever came into animal life at any 
period. Thi'owing stones remains a fundamental instinct of 
boy and man, even today. Further, instead of all the teeth 
being fitted for grasping and tearing, the back teeth became 
flat and were miniature millstones, for grinding. Up to the 
time of this change, all animals had lived by flesh alone. From 
now on, they could live on grasses and fruits. Some chose 
only tliis tjqie of food, and do so to this day. Man is often 
said to be half savage. Certainly his teeth are; his front 
teeth still being used for tearing and biting, whereas his back 
teeth are used for grinding. It is thought that we come from 
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the non-fighting, peace-loving, plant-feeding ape. In this re¬ 
spect, man harks back to the slow-chewing cow-like type. 
Even today, there are many human cows. 



Fie. No 6. 


SaffltUl sectloni through the skulU of o. ••lamander (A), deer CB), baboon 
(C) and man (D). 

The arrows Indicate an evolutionarr change tn the relation of the snout 
and the nasal opening to the foramen raagrtun). (After WIdershelm ) 

The snout has gradually been eliminated. (Prom ^7alter.> 



Pig No. «. 

Head of a hippopotamue showing the projecting face, (After Hllahelraer.) 

(Prom Walter.) 

Permit me, please, a word or two more to bring evolution 
np to date. At first, it was held that evolution advanced by 
constant small changes, but today the belief is that it advanced 
by jumps; sports, they are called In horticulture; in animals 
and man they are called mutations. The atomic physicists say 
that all energy including the energy back of evolution moves 
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in jerks like the hands of a watch. These jerks are now 
called waves. Thus, the quantum theory (quantum meaning 
a discrete bundle of energjO was developed and this theory 
plus the theoiy of relativity rules the world of physics today. 

things are at present, it is easy to admit that this is a 
jerky world. 

Still speaking of evolution, but not so technically, I should 
like to add the following condensed quotation from Jeans’ 
“The Mysterious Universe” (page 26): 

Cosmic radiation from outer space falls on the 
earth in large quantities, and its power of destruc¬ 
tion are immense. Every second it breaks up about 
t\venty atoms in eveiy cubic inch of our atmosphere, 
and millions of atoms in our bodies. It has been sug¬ 
gested that this radiation falling on germ plasm may 
produce the spasmodic biological variations (muta¬ 
tions) which the modern tlieoiy of evolution de¬ 
mands. It may have been cosmic radiation that 
tuiTied monkeys into men.” At Bikini all personnel 
were removed to six miles from the site of the 
bomb explosion, yet •with many nurses their periods 
stopped for some months, and many men lost interest 
in their usual dates. 

The follo'wing has been given as the future evolutionary 
changes due to come in man: As we are progi'essively losing 
our teeth, our faces are sliriveling while our brains are grow¬ 
ing larger and more powerful. Owing to our erect position, 
we are losing the lumbar cuiwe of our backs, and the lumbar 
and sacral vei’tebrae as well as paiis of the peMs are becom¬ 
ing fused, which means that Caesarean section will, in time, 
become the normal method of childbirth. Language will be so 
developed and people will think such advanced thoughts that 
many -will not be able to understand each other, and the 
weather then will not be the cliief topic of conversation as it 
is today with most of us. 


THE MISSING LINK. 

Even before Dai-win’s day (1859—“The Origin of the Spe¬ 
cies”), there has been a -vigorous hunt for the “missing link. 
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In 1824 (126 years ago) in South Africa, a short distance 
from the Kimberly diamond mines, the crucial parts of the 
preliistoric skeleton of a six-year old child were found. The 
parts were a skull and a number of teeth and they had enough 
human characteristics for tliis child to have the honor of being 
the neai-est to the missing link yet found. It is called “Dart’s 
ChUd,’’ after its discoverer. 



riB. No. 7. 

Hn>o^otIc*I Sttetch of “IJart'a Child," the Southern Ape of Sooth Africa 

(Source mlelald.) 


THE shark's face AND OURS. 

The shark's face shows us our facial anatomy reduced to 
its lowest terms. We are nearer the shark than any other ani¬ 
mal. The skull of the shark has the same twenty-eight bones 
that are in the skull of man. In the face of the shark, man can 
see his own face, as in a glass, darkly. Classes in biology the 
world over use a relative of the shark, the dogfish, as an 
epitome of the ground plan of human anatomy. 'This is taken 
as an insult by the fundamentalists, but such are the facts of 
comparative anatomy. 



10 


MOSHER: FACIES, BODY TYPE AND CHARACTER. 



Fier. No. 8. 


Devonian "Lobe-Un." first claimant In the line of the ancestry of the 
higher vertebrates. 


(After Bryant.) (From Gregory.) 


In certain fishes, the temporal muscle had so much work to 
do that it tore a hole in the side of the skull. This hole is 
filled up in the skuU of a man, but a depression remains where 
the hole used to be. Tliis is the temporal fossa and is one of 
the most conspicuous markings on our skulls. 



Changes In the chin-angle during the life of the individual. 

Changes In the chin-angle during the history of the race. Man Is the only 
animal who has a projecting angle of the chin. 

(From Walter.) 
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There was another early change in the form of the skull 
and, so, of the face. From the rim of the orbit, posteriorly 
and inferiorly, a bridge of bone was developed. This bridge, 
the zygoma, ran backward horizontally from the angle of the 
orbit and from the cheek bone (malar) to join the skull in 
front of the ear, and ended by making the anterior part of 
the joint of the jaw. On its way back, it is fully an inch from 
the side of the skull; that is, the temporal fossa is that deep 
where the tendon of the temporal muscle nms inside it to be 
attached to the lower jaw. Without the bridge, there would 
be a tremendous hollow behind the eye on the side of the head, 
and every time we closed our jaws the temporal muscles 
would bulge out like a second pair of ears. 

SCIENTIFIC DETECTIVE WORK. 

The molar teeth and bits of the lower jaw have given the 
best clues of the progressive change-over from ape to man. A 
bit of lower jaw with three teeth gave anthi-opologists tlie 
first clue to the changes. As apes are often larger than men, 
their heads and teeth, especially their molars, are larger. The 
cusps of the molars have a regular order and change in a 
regular manner as man is approached (see Gregory, p. 151). 

The plotting of the changes in prehistoric teeth is one of 
tlie best pieces of detective work that science has ever done. 
It was a planned affair, not an accidental discovery like peni¬ 
cillin. 

a 

Artinc\mi DeformlUfts of th* 

FIr. a. Occipital deformity of the ekull due to cradle-board Southweat 
U. B. Indian- 

Flj:. B. Pronto-oeclpltal flattenioff of the akull. Northweat coaat Indian, 

FlR. C. Conical deformity due to bandacea. Peruvian Indian- 

(Am. Muaeum of Nat- HtaL) 



A- B. 

Fir- No. 10. 
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Flff. No. 11. 
Woolly Ilblnocf^ros. 


THE APE CHARACTERISTICS. 

The ape has no chin, a flat forehead, a horizontal ridge of 
bone over the eyes, and a sagittal crest along the middle line 
of the top of the skull. The hard palate is wider in front, 
rather than behind. The mental tubercles for the attachment 
of the tongue muscles of man are replaced by a fossa. Both 
the lower jaw and the teeth of the ape are much larger than 
in man. 

In connection with the wandeifngs of the tribes of prehis¬ 
toric ape-like men, one has to remember that there were three 
ice ages, each with an interglacial period when the climate 
was livable for the ape-like men. They roamed and hunted in 
the valleys, and on the plains. They skirted the edges of the 
glaciers, and the Arctic animals came down near enough to be 
hunted. These included the mammoth, tlie woolly rhinoceros, 
and the equally well protected elephant When the inter-gla¬ 
cial period ended and the ice moved south again (even, at one 
time, covering all of France), tlie ape-men took to the caves 
against the cold. The fossil bones and the stone implements 
and bone ornaments date the periods of the different races of 
prehistoric man. As stated above, the first caves to be explored 
were in Wales; then a few were found in France, and finally, 
they were found all over that country. A cave forty miles 
from Pekin, and one of the richest, was half explored when 
the Second World War stopped the work. Next to caves, lime¬ 
stone deposits which are being worked today for commercial 
purposes have yielded a wealth of bones of prehistoric animals 
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and prehistoric man. These were regularly burned for lime 
and many a precious specimen linking apes and man has been 
lost. One cave which was used as a sepulcher was panelled 
with the shoulder blades of a mammoth, and the femurs of this 
animal were piled up as we stack cord wood, and ash heaps 
showed they were burned as wood, on account of the large 
amount of fat in the marrow. 



FIgf. No. 13. 
Neanderthal Man. 


There were a number of "Gardens of Eden”; that is, caves 
of ape-like men have been found in India, Java, China, Central 
Asia and Africa. There were, therefore, an equal number of 
Adams and Eves. 

In the very early days of the earth, Ireland and England 
were one, at least geograpliically, and were joined to the con¬ 
tinent of Europe. Africa also was joined to Europe by Gibral¬ 
tar, Italy, Sicily and Malta. Alaska was a part of Siberia. 
The prehistoric tribes, therefore, could, and did, travel all 
over the earth by land, even reaching North and South Amer¬ 
ica. Animals which we know today only in the tropics, like 
the elephatit, the two-horned rhinoceros and the lion, got as 
far as southern Siberia. Both ape-like man and animals antic¬ 
ipated Horace Greely’s advice, and went West. 
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THE ERECT APE MAN OF JAVA. 

Tribes of Forest Apes (our first ape ancestors) roamed over 
France, Spain, Africa, and South Eastern Asia. One of these, 
the Erect Ape Man of Java, is called the first human beine. 
He had a big brain, 1560 cc. This is 200 cc, larger than the 
average human brain, which measures 1860 cc. This ape 
walked erect, could talk, knew fire, and made crude stone 
implements. He and his race were giants; as to his intelli¬ 
gence, he would be rated today, probably, as a sub moron. 

THE PEKIN MAN. 

The Pekin Man is called the first cousin of the Java Ape 
Man. He was found in a cave forty miles above Pekin, China. 
Placed next in line of success Is the Heidleberg Man, whose 
period is given as the Second Ice Age. 



Flir. No. n. 

Neanderthal Man (left) anil Cro-Mairoon Man, 

The Oro>Ma|rnon man la rated aa the moat perfect ph>aloal tjpe of toan 
that ever exIit^eiL 


the neanderthal man. 

The period of the Neanderthal man is also the second ice 
age, and he lived in Southern Germany. Tills was a large 
tribe which populated western Ei^pe for many thousands of 
years. Many of his caves have been found. He buried his 
dead, and seems to have believed in life after death. He used 
fire and invented pressure chipping. This was a method of 
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making stone knives -svith edges as sharp as our modem 
razors. This invention is ranked as of equal importance with 
the discovery of the crucible for melting iron. The Neander¬ 
thal Man disappeared 25,000 to 30,000 years ago. 

THE CRO-MAGNON MAN. 

The Cro-Magnon man was named from the French town 
where he was first found. His tiibe spread widely over west¬ 
ern Europe and became the pi-edominant race, and our nearest 
ancestor. These men were the finest, physically, the world has 



fib. No. 15. 

In tbls cut the Zyeomatlcus Minor muscle Is made a part of the Quadrate 
muscle of the upper Up, and is not given a separate label. It lies to the 
nasal side of the Zygomatlcus Major. In this article the writer considers 
the Zygomatlcus Minor a separate, muscle, and a companion muscle to the 
Zygomatlcus Major. 

(From Cunningham.) 



MOSHER: FACIES, BODY TYPE AND CHARACTER. 17 

ever known. Tliey were six feet tall and had big brains. Tliey 
were all said to be liandsome, as we, their descendants all are 
not, and their cave drawings and paintings were the begin¬ 
ning of modem ait, and much better than some of it, and tliey 
started the first basic elements of civilization. 

THE MUSCLES OF EXPRESSION. 

When we examine the face of man, we find that it is com¬ 
posed chiefly of holes,—the nose,—the orbits,—the mouth. 
These are more or less visible. Five invisible cavities,—the 
antra and the frontal sinuses and the ethmoidal cells,—com¬ 
plete tlie hollow shell which makes the upper part of the face. 
The lower jaw is tlie only solid and movable part. The orbit 
is 50 per cent lai-ger than the antrum. The length of the orbi¬ 
tal fissure is tivlce the length of tlie opening into the nose. 
The size of tlie mouth defies comparison. 



OUipUB tb* Orticskiit Orii Ma*d& 

Tb« fibra «i«eti nrttr M fros Um boerhator tn bqi ri prti wl. 


FJff. No 1C. 


(From Cunningham.) 


The muscles of the face are divided into two groups; the 
superficial muscles, which are attached to the skin and are 
called the muscles of expression, and a deep set attached to 
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In following the phylogenetic series up to primates and 
man, a considerable extension of these two layers over the 
head and face is noticed, and as they meet the eyes, nose, and 
ear and lips; they give off slips for the regulation of these 
imrts. 


THE MUSCLES OF EXPRESSION. 

The names of the muscles of expression are so aptly descrip¬ 
tive that simply giving their names, stating a little about their 
origins and insertions, and reproducing a few anatomical 
plates so that the muscles can be visualized, the writer consid¬ 
ers sufficient for the purposes of this paper. 

The muscles of expression bring about the changes of the 
face which characterize tlie vaiious emotions, by acting on 
the forehead, the eyebrows, the comers of the eyes, the cor¬ 
ners of the mouth, and the furrow from the side of the nose 
to the upper Up, known ns the naso-labial line. 

A sphincter muscle closes both the eyelids' and the lips. All 
the lip muscles take part in the sphincter. The sphincter of 
the eyelids is divided into two parts, the upper part serving 
the eyebrow, the lower part the lids. 


THE ORBICULARIS PALPEBRARUM. 

This is the sphincter rausde of the eyelids. It is divided 
into two parts. The upper and stronger part lies on the upper 
margin of the orbit. It extends upward and interlaces with 
the frontal division of the occipito-frontalis muscle, and mixes 
also with the corrugator supercilii—a small horizontal muscle 
just above the eyebrow which, with its mate of the opposite 
side,’makes the two vertical ridges between the eyebrows. 

THE ORBICULARIS ORIS. 

This is the sphincter of the lips. The greater part is a 
continuation of the buccinator forward and around both lips; 
aU the muscles of the lips contribute to it. 
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THE LEVATOR OP THE UPPER LIP AND THE WING OF THE NOSE. 

TMs small muscle has the longest name of all the muscles 
of the body. It rises from the upper paii; of the ascending 
process of the superior maxilla. As it runs do^vn\vard it 
divides into two slips, the upper one going to the wing of the 
nose, wliile the lower one continues to the upper lip. It is in 
close relation to the naso-labial fold, and so plays a significant 
role in certain expressions of the face. 

THE ZYGOMATICUS MAJOR, 

This muscle springs from the malar bone in front of the 
zygomatic suture. It runs to the corner of the mouth, attaches 
to the skin, and blends with the sphincter of the lips and the 
depressor of the angle of the mouth. 

THE ZYGOMATICUS MINOR, 

This slender but sturdy muscle 8tai*ts from the malar bone 
in front of the zygomaticus major and runs to the upper lip. 
It influences the shape of the naso-labial fold. Modern ana¬ 
tomical nomenclature joins it to the outer part of the levator 
of the upper lip, and it reaches the upper lip through this. It 
loses its old name of zygomaticus minor. 

THE LEVATOR OP THE UPPER LIP. 

This is a flat band of muscle which rises from the lower 
rim of the orbit and runs to the upper lip. 


THE LEVATOR OP THE ANGLE OF THE MOUTH. 

This muscle springs from the upper part of the canine 
fossa of the superior maxilla just below the infra orbital 
foramen, runs to the angle of the mouth and continues on to 
the lower lip thus surrounding the angle of the mouth. By 
contracting it raises the angle of the mouth. 
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THE DEPRESSOR OF THE LOWER LIP. 

This is a strongr, quadrate miude which has a linear origin 
from the lower edge of the lower jaw starting from the sym¬ 
physis and ending a little beyond the mental foramen. 

THE DEPRESSOR OF THE ANGLE OF THE MOUTH. 

This is a flat triangular muscle which rises from the exter¬ 
nal oblique line of the lower Jaw anteriorly. It runs upward 
to tlie angle of the mouth and above and around it into the 
upper lip. It depresses the angle of the mouth. 

The muscles of expression are ideally simple, and splendidly 
eflicient. They come from where you would expect, and are 
aptly named. Tw’o chief muscles are sufflcient to control the 
lower lip, but nature found it harder to control the upper Up 
and had to devote five muscles to it. It is easier to close the 
eyes than the moutlu I omit a too obvious comment on this. 

THE MUSCLES OP THE NOSE. 

The compressor of the nose springs from the superior max- 
iUa close to the bony rim of the anterior nasal opening. The 
muscle and its mate from the other side join by a medial 
aponeurosis and cover between them the cartilaginous portion 
of the nosa 

THE LEVATOR OF THE UPPER UP AND THE WIND OF THE NOSE. 

This muscle has been described before. It is mentioned 
again because the upper slip of the muscle goes to the wing 
of the nose, and so makes it a muscle of botli tlie nose and 
the upper lip. 


THE PYRAMIDAUS. 

This muscle springs from the aponeurosis of the compressor 
of the nosa It runs upward on the nasal bone, some of its 
fibres reaching the skin of the lower forehead, wliile others 
join the frontalis muscla Through its pull on the compressor 
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of the nose by its origin from the aponeurosis of this muscle 
it probably has some conti'ol of the, naso-labial fold; it influ¬ 
ences the shape of the eyebrow and the lower part of the fore¬ 
head. 


THE DEPRESSOR OP THE SEPTUM OP THE NOSE. 

This muscle springs from the incisor fossa of the superior 
maxilla. Its outer mai-gin blends with the compressor of the 
nose. It arches upward and fonvard and attaches to the 
lower and back part of both the wing and the septum of the 
nose. 


THE DILATOR MUSCLE OF THE NOSE. 

This muscle is composed of two slips. They rise in the 
dense tissue at the lower and outer part of the nose above the 
nasal opening. The anterior slip is placed on the lower part 
of the side of the nose near the tip. The posterior slip lies 
just beliind. 

The muscles just described open and nairrow the nostrils. 
The nostrils open wider in sniffing and in deep breatliing 
through the nose. In man and animals the nostrils dilate in 
sexual excitement. A familiar example is the tossed up head 
and the quivering and dilated nostrils of the expectant 
stallion. 

In the description of the muscles of expression, especially 
with the names, the write has mixed up Latin and English. 
This was done hoping to make the anatomy less fonnidable. 

THE FACE AS AN INDICATOR OF CHARACTER. 

Ever since Adam took his first long, loving look at Eve, the 
face has been considered an expression of character. Roughly 
this is true, but we are constantly getting fooled. Eve, the 
apple and the snake fooled Adam. Cain killed Abel, and Cain 
must have looked like Iris father, his mother, or God, his only 
tliree ancestors,—and they probably had atti'active faces. The 
chain stores won’t ti’ust any man’s face, although someone 
has to trust them. Nevertheless, the face, as I have just said, 
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is roughly an expression of character. We liave tlie stolid 
face of the Indian, the poker face of tlie gambler, and the 
kindly face of the motherly old lady or the motherly old man. 
Of course, too, we have the face of the modem young lady, 
but this is seldom her own, — and the only safe judgment 
wliicli can be made about it is tliat it is often distractingly 
pretty and fatally alluring. 

Speaking of telling a pei-son’s character by his face, giving 
a post graduate course often is no mean way. 

The muscles of the face in expi-essing emotion act upon the 
eyelids and lips, but chiefly on the comers of the eyes, and 
the comers of the mouth; also, they act upon the naso-labial 
line, the furrow which runs from the side of the nose to the 
upper lip. These parts (Boll) have the least expression in 
animals, for they have no tvebrows and no power of elevating 
or depressing the angle of the mouth. 

The most remarkable muscle of the human face, according 
to Bell, is the corrugator supei’cilli. It knits the eyebrows and 
gives the idea of mind behind the face. The next most expres¬ 
sive muscle is the depressor of the angle of the mouth. It is 
peculiar to mankind and expresses the emotions of contempt 
disgust and hatred. 

In carnivora, the facial muscles run to the angle of the 
mouth. In herbivora, tliey mn to the lips so tliat they can be 
pulled away from the teeth in grazing. 

Writings on the subject of the face as an index of character 
began at least four hundred years ago. To us, fancy, if not 
foolishness, predominates in them, and they contain many 
loose observations posing as pliilosophy. 

For the last hundred years, and today, the investigations 
concerned with tliis subject have been thoroughly scientific. 
Darwin wrote on the "Expression of tlie Emotions in Man 
and Animals,” and the English physiologist. Sir Charles Bell 
(1844), celebrated for his studies of nervous system, and 
whom I have just quoted, also analyzed the expressions of the 
face. 
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A human embryo at 
eight and one - half 
w e e k B. showing rela¬ 
tively large alie of the 
head. (After Kollmann.) 

The profile of Infancy, 
and the profile of old 
age. 

(After Sir Chas. Bell.) 


Fig. No. 18. 

The Anatomy and Philosophy of Expression. Sir Charles Bell—Fifth Ed. 
Bohn, London, 1SC5, p. 4B. 


EARLY WRITERS. 

Astrology. Cardan. 1501-1576 (448 years ago). 

According to the books, geniuses are often illegitimate. The 
Italian Cardan was in this class, and was the earliest writer 
on the face as an indicator of a person’s character that I have 
noted. Over four hundred years ago he tvrote a book on this 
subject. In the variety of his attainments, he rivaled Leonardo 
da Vinci. 

As an astrologist, he believed that the stars determine a 
man’s character. When you consider what the cosmic rays 
are continually doing to us, he may have been a bit on the 
right track. He held that man’s character was shown in liis 
face, especially by the furrows of the brow. In the book which 
he published, there are illustrations of 700 variations of pos¬ 
sible lines on the forehead, each one having a special meaning. 
To the writer this seems crazy. 

Of the other early writers, LeBrun wrote on the resem¬ 
blance of certain types of the human face to the heads and 
faces of animals. 

Levater wrote a book entitled “The Art of Knowing Man 
by His Countenance.’’ In it, he gets off on chapters devoted to 
imaginations, and envies,—^warts and beards,—and to lines of 
animality. 
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FI®. No. la. 

Lo Bmn fflvoi manr platf'" showinir tho reBemblance of many human 
faces to the faces nf animals Two of bis cuts are shown bare. Ha was 
eipeclaJly Interested In the relations of the countenance to character. 


Sue, in Paris, in 1797 (only 153 years ago), is maudlin in 
his sentimental approach to tlie study of physiognomy. For 
instance, he says: “A mouth delicate and pure is, perhaps, 
one of the best recommendations." He stops at nothing, and 
speaks dogmatically of the physiognomy of fishes, serpents, 
grasshoppers, and intestinal worms. "Intestinal worms have 
a very decided physiognomy, the character of which inspires 
in man sorrow and awe.” For once, I might agree with him. 

From now on, what I have to say, -with one exception, is 
scientific and makes present day sense. 
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Camper. 1722 - 1789 . 

Camper was the first to chart the facial angle. He analyzed 
the action of the facial muscles, and laid down the general 
rule that the contraction of each muscle of the face produced 
in the skin one or more folds, the dii'ection of which is per¬ 
pendicular to that of the muscle. This is true of almost every 
muscle of the face. The frontal is the most striking example. 




Fie. No. 20. 

Upper flgure. A profile o£ a skull showing Camper’s angle. 

(After ToplnarCl.) 

Lower figure. The evolution of the facial angle. 

(.After Wltkowskl.) (From Walter.) 


SUPERVILLE. 

In 1827 (123 years ago), Humbert de SuperviUe published 
a book entitled, “Des Signes Inconscients de I'Art,” which, as 
best I can translate it, means: “The Unconscious Suggestions 
of Art.” The author gives three drawings of the human face, 
in which the lines represent the eyes, the lower boundary of 
the nose, and the lips. In the first drawing, the lines are all 
horizontal; in the second, they are all inclined downwards and 
outwards from the median line, and, in the tliird, all the lines 
are inclined upwards and outwards. The author states that 
the first figure (with the lines horizontal) produces an im¬ 
pression of calmness, greatness, and constancy; and he adds 
that, likewise, in nature and architecture, horizontal lines give 
rise to the idea of calmness, stability, and grandeur; the 
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cedar, iidlh its horizontal branches, is of all the trees the one 
that gives tliis impression in the highest degree. The second 
figure (with tlie lines oblique downwards) gives an impies- 
sion of sadness, pain and grief; and the writer compaies the 
du'ection of the features of aucli a countenance with the direc¬ 
tion of the architectural lines in tombs and funeral monu¬ 
ments, and to brandies of the trees which everywhere are 
planted, in preference to others, in cemeteries (weeping wil¬ 
lows), and whose branches always hang obliquely. Lastly, the 
third figure (witli the lines obliquely upwards) gives rise to 
the impression of gaiety, levity, inconstancy; and to continue 
the preceding comparisons, Chinese architecture with its lines 
oblique and diverging upwards and outwards, can never, at 
least in the eyes of a European, produce an impression of 
greatness and majesty. 

All the muscles which take part in the expression of pain 
sadness and contempt help to incline the features obliquely 
downwards and outwards, some by acting on tlie line of the 
eyes, others on that of the moiitli. 



L Calmncis- *• 3 Gaiety—Inct)n«tancy. 

FJff No. 31. 

Thl« li a rouKh blackboard drawinc by tho writer of de Snpcrville'a three 
fundamental expresalona of the face. 

Having been with tho men of my Po«t Graduate Coutiio for seven week*. 
It wae eaey In thl* oIobIdp lecture to attach approprlalo names from the 
membera of tho clasa to each of tbeee Hfrures. Theao alnay* brought down 
the house, ho to ep^ak, and probaly were the best remembered pfirt of the 
talk. (From Artistic Anatomy, Xhival, pp 28t-S86-2te.) 
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I said, further back that, with one exception the rest of the 
paper would be purely scientific according to modem stand¬ 
ards. Here is the exception. 

PHRENOLOGY. 

One of the comparatively modern ways of telling the char¬ 
acter of a person is to chart the skull, assigning the various 
attributes of the mind, body and soul to special bony beds or 



FlB. No. 22. 

The Phrenoloelctil Chart of Uie Skull. 

Notice flgrures 1-2-3-4 and 6. (After Fowlers and Wells, Practical 

Phrenologists and Publishers, 131 Nassau St., N.T.) 

bumps on the skull. Man’s character, according to the cult of 
phrenology, is summarized on his skull by bumps and depres¬ 
sions. I will agree that bumps have a lot to do with making 
a man’s character. These bumps, the bumps of life, though 
often hard are not bony. 

In many cities on the harbor excursion boats phrenologists 
frequently plied their trade. A passenger paid twenty-five 
cents to have liis head examined and his bumps evaluated. 
The chart which was given him was always flattering, and it 
was carried home for the family archives. 
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The writer wns interested to see that, ns in the illustration, 
on the back of tlie head where amativness is located, Cupid, 
the marriage ceremony are shown, and two boys in a fist fight 
BeUigerency comes next to love. 

Ddohennk 1806-1S7J,. (144 years ago.) 

Darwin wrote ‘The Origin of the Species" in 1859. Later 
(1874) he wrote a paper on "The Expression of the Emotions 
in Man and in Animals." The illustrations of Darwin’s 
paper were mostly reproductions of photograplis published by 
Duchenne ten years before. These had lain neglected until 
Darwin made use of them. Then due credit was given to 
Duchenne as the one who had introduced the experimental 
study of physiognomy. 

In 1874, in the couiso of anatomy in the School of Fine 
Arts, Paris, the French begun to devote several lectures on 
what must be called the primer or grammar of physiognomy. 
Happy in seeing his works included in tliis classical course of 
instruction, Duchenne, who died a short time later, gave to 
the School of Fine Arts the complete series of his original 
photographs, and tliis beautiful collection is today one of the 
most valuable in tlie French museum of anatomy (Museum 
Hugnier). 

Duchenne began Iris experiments on the head of a criminal 
executed by the guillotine. He exposed a muscle of the face by 
dissection so that he could excite it singly by the galvanic 
current. He had to work fast because muscles retain their 
excitability for only two hours after death. He photographed 
tlie facial expression produced by the contraction of the mus¬ 
cle. Soon he had the good fortune to find an almshouse inmate 
whose face, from a nerve ailment, was insensitive to pain. 
TTia experiments on this man gave the brilliant photographs 
which Darwin borrowed. 

In order to understand the mechanism of the frontal mus¬ 
cle, it is necessary to consider it as taking its fixed insertion 
at the posterior part of the skull, by the epicranial aponeuro¬ 
sis and the occipital muscle; its free insertion is in the deep 
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CoKTRACTio't or Till- Fmimm m II Diagram of theyrw/a/ 

(exprewonA of aiiniiu, ) muiclti {attention). 

PlB. No. 23. 

The Muscles of Expression from the Atlas of Duchenne. Artistic Anat¬ 
omy—Duval, Cassell and Co., London, 1898. 

^This plate and thfe five companion plates which follow arc all from Duval.) 


surface of the skin of the eyebrow. The frontal, therefore, in 
contracting, draws this skin from below upwards, and conse¬ 
quently raises the eyebrow, and causes the transverse folds 
to appear in the skin of the forehead. 

In examining a face in wliich this muscle is contracted, we 
perceive that it expresses attention; if the contraction of the 
muscle is very great, this expression of attention changes to 
that of astonishment. 

The superior orbital orbicular muscle (muscle of reflection) 
is placed beneath the skin of the eyebrow, and its fibres 
describe an arc with the concavity downwards, of which each 
extremity is adlierent to the corresponding part (internal or 
external border) of th6 orbital opening. 
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rt/tKtin, rntdiimilm* 


Tas Urm Pait or thc OMictnjtm 
pAtncfttAtUM (rx/ftdtm\ 


FIff. No. ti. 


Figure 24 is the representation of reflection, clinracterized 
by the absence of the frontal folds, the depression of the eye¬ 
brows and the presence of two small verUcal folds in the 
space between the eyebrows, to wliich the depression of the 
eyelid gives rise. This representation of reflection does not 
acquire its full significance until we compare it with that of 
attention. 

Superciliary muscle (or muscle of pain).—This short mus¬ 
cle is deeply hidden beneath the skin of the region of tlie 
head of tire eyebrow. Its fixed inseition is into the frontal 
bone, above tire superciliary arch. PTom this origin, its fibres 
are directed outwards and slightly downwards to be inserted 
into the deep surface of the skin at the middle of tlie eyebrow. 

The great zygomatic muscle (or muscle of laughter).—^Tliis 
muscle, called also the external oblique elevator of the com- 
mlssuic of the lips, has its fixed attachment on the cheek 
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Diagram i^presenlatlon o/ 
tomw. 


Superciliary Muscle (torrmu). 

Pig-. No. 2B. 


bone; from tins origin it is directed obliquely downwards and 
inwards to be inserted into the deep surface of the skin of 
the commissure of the lips. 

The triangular muscle of the lips (muscle of contempt). — 
Tliis muscle depresses the labial commissure and, therefore, 
renders the line of the lips obliquely downwards and outwards. 
Again, it draws downwards the inferior extremity of the naso¬ 
labial furrow so as to render tliis furrow almost straight. 

The expression produced by this change, if it is slightly 
marked, is that of sadness; if it is vei’y much so, that of con¬ 
tempt. The partial closing of the eyelids usually helps to 
complete the expression of contempt. 

The square muscle of the lower lip (muscle of disgust).— 
This muscle, partly hidden by the base of the preceding, arises 
like it, from the anterior part of the horizontal branch of the 
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FlK No. S6. 

Fl(r A. The external common elevator of the lip la another netme for the 
Zirffomatlcni Ulnor mujcle (muscle of erlef). 

Flff. B. The Internal common elevator of the upr^r lip Ji another name for 
the Elerator of the Upper Lip This le the muscle of ffrief and teara. It 
raises the upper Up but not the angle of the Up. It raises the center of the 
naso'labial fol^ Ite action Is the roNerse of the Zygomatlcoa Major, the 
muscle of laughter. 

(After Duchenne.) 


inferior maxillary; from this origin the fibres ascend obliquely 
upwards and inwards to be inserted into the whole length of 
the lower lip. 

Platysma Muscle of the Neck.—On each lateral half of the 
anterior surface of the skin is extended a thin muscular sheet 
lining the skin. The platysma is attached below to the upper 
part of the chest, from which origin its fibres are directed 
obliquely upwards and forwards towards the lower jaw, to 
be inserted into the skin of the chin, of the lower lip, to the 
commissure of the lips and to the cheek. The more superior 
fibres are almost horizontal, extending from the skin of the 
region of the ear towards that of the labial commissure; to 
these superior fibres we sometimes give the name, but little 
justified, of the rlsorius of Santorini. 



34 


MOSHER; FACIES, BODY TYPE AND CHARACTER. 



Grbat Zygomatic Muscts (expression of 
fitftly and Utu^hltr), 

FIs. No. 27. 




Diagram representation 
of tavghttr. 



Diagram representation 
of tile expression of dit- 
centtni, of contemfi. 


TaiAHGUUta Muscle or the Llrs (expression 
of diiccnttnif Qf contempt^ 


Pis- No. 28. 
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The plntysma, which is not expressive by itself, adds its 
contraction to that of vai-ious muscles of the face, so as to 
give to the corresponding expression a character of terrible 
energy; the risorius of Santorini does not, therefore, produce 
the expression of lauglitcr (of gaiety), but only that of grin¬ 
ning, of forced laughter, threatening, or sneering. The pla- 
tysma, in all these cases, acta by depressing the lower jaw, 
slightly opening the mouth, and drawing the labial commissure 
downwards; at the same time, it marks a series of transverse 
folds on the skin of the neck. These elements are capable of 
giving to the face an e.\mession of terror, which Leonardo da 
Vinci has well observed u lien, in his chapter on the mode of 
representing a person in a state of riolent anger, he says: 
“Make the sides of the mouth in a bow, the neck thick and 
swollen, and marked witli wrinkles in front.” 

We have just seen how the muscles of the face show the 
different emotions and, so, how an habitual facial expression 
can be an indication of a person’s character. Modem investi¬ 
gators hold that the body type of a man also is an indication 
of his character. Some of their deductions seem at fiist a bit 
fantastic and make one think a little of the early writings of 
two hundred years ago. 

Keith, Stockard, Davenport and Bolk are slowly bringing 
modem physiognomy toward the goal of the ancient writers, 
namely, the correlation between facial and bodily character¬ 
istics and character. Wiat I have to say from now on is taken 
from Stockard. He was thoioughly scientific as far as growth 
is concerned. He did much work on the human fetus. 

GROWTH OF THE BODY. 

Two glands with their hormones, the hypophysis and the 
thyroid, control growth. The way they function determines 
whether we are skinny or fat. Jack Spratt and his wife owe 
their bodily differences to the different functioning of these 
two glands. 
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The normal amount of secretion from the hypophysis pro¬ 
duces longer bones and a taller individual. When the secre¬ 
tion is sufficiently below normal, dwarfism is caused. Normal 
growth has to occur before the epiphyses close. Giving ante¬ 
rior pituitary extract has been known to cause five and a half 
inches of gi’owth in twelve months. 

VARIATIONS IN GROVSTH. 

Tlie bull dog and a cei*tain type of human dwarf with a 
broad face and a tunied up nose owe their peculiar features 
to a derangement of the hypophysis. The base of the skull 
ceases to grow and becomes ossified. The upper jaw fails to 
grow. The head grows to the side, the nose fails to gi'ow 
but the lower jaw, not being a part of the skull, gi-ows out 
of proportion. The opposite condition and the stimulation of 
growth are also due to a disturbance of the pituitaiy. It is 
characterized by an excessive gi’owth of bone in the linear 
direction. This is called acromegaly. The face is long. Giants 
are of this type. Among dogs, the St. Bernard and the mastiff 
show acromegaly with giantism. The blood hound shows acro¬ 
megaly without giantism. His facial expression closely resem¬ 
bles the human acromegalic. 

The opposite condition to giantism is responsible for true 
midgets. Midgets gi'ow normally up to five or six years and 
then stop growing. They may or may not become sexually 
mature and often have infantile faces. Among dogs, the Ifing 
Charles Spaniel, in shape, outline and expression is almost a 
picture of the human midget. 

STOCKARD’S CLASSIFICATION. 

Stockard recently classified the human face and the body 
into two types, the linear and the lateral. In the linear type, 
owing to a high rate of metabolism, — caused by a highly 
active thyroid gland, growth along the long axis of the body— 
from the tip of the nose down and back—^greatly predomi- 
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nates over growth in the transverse plane. The linear type is 
the faster growing, the body is thin but not necessarily tall. 
The lateral type, owing to the low thyroid activity, is slow in 
maturing and the body is stocky and rounder in form; that 
is, the transverse growth components are relatively greater 
than in the linear type. Stockard’s recognition of these two 
types was the result of long experimental work on the factors 
of growdih during the embryonic development of animals. 

The lateral type arrives at puberty a little late and is slow 
in differentiating. The lai'imx does not develop so suddenly, 
and is not so large. The voice is a tenor, not a bass. The fine 
tenor is a fat man (tenors, please stand), while the heavy 
baas is tall and thin (basses, please stand). 

Stockard gives the character of each type, as follows; read¬ 
ing a person’s character from his figure and face. 

The lateral type is careful and painstaking and doesn’t 
draw conclusions until a mass of detail has been accumulated. 
He is emotional and is casUy moved to tears. 

The linear type is tall and thin. He has difiHculty in accu¬ 
mulating detail and in working a subject out thoroughly. He 
draws conclusions hurriedly. He is not emotional and is 
ashamed to cry. He has gipat self-control, and among savages 
the chief is always of this type. Among civilized people, the 
lateral type are often rulers of gi-eat ability. The lateral type 
are populai- but do not see the great principles of tlie future. 
Presidents of the linear type are honored long after tlieir 
terms of service, but are not popular during their terms of 
office. The lateral type of presidents are the idols of their 
time, but leave nothing to be remembered by. 


CONCEPSION. 

There is much justification, as I hope you have just seen, 
for the century-old belief that you can tell a man’s character 
from his face. Intuition, however, or as Andy calls it, "a 
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woman's ignition," is still a good guide in spite of all that 
science has learned and explained. Character shows so plainly 
in the face because the muscles of expression make the face 
wonderfully responsive to the emotions,—good and bad. 

One more word, in closing. In case you did not notice it, I 
wish to remind you that in the face, the muscles of joy and 
sorrow lie side by side. In life, joy and soitow are side by 
side. Nature knew what was coming to us, because she pro¬ 
vided only two muscles for joy — but four for sorrow. If 
you are an optimist, put this in your pipe and smoke it. 


127 Front Street. 



THE USE OF CURARE* DRUGS IN ENDOSCOPY-t 

' M. S. Sadove, M.D.; L. A. GiTTBLSON, M.D.; 

G. K. Wyant, M.D. ; H. E. KRETCH^rEat, M.D., 
and P. H. Hounger, M.D., 

Chicago, HI. 

The introduction of curare-like drugs into clinical medicine 
as muscle relaxing agents has been of benefit to the patient, 
anesthesiologist and endoscopist. More information on indica¬ 
tions and contraindications for their use as well as on 
techniques of administration is necessitated by an increased 
demand for these drugs for laryngoscopic, bronchoscopic and 
esophagoscopic procedures. The need for a proper, safe tech¬ 
nique of administration has become apparent as more physi¬ 
cians use these drugs for such procedures. Many advantages 
and disadvantages present themselves in the use of curare. 
This paper is written in an effort to clarify the position of 
relaxing agents in the armamentarium of the endoscopist. 


HISTOEY. 

"Curare” is the generic term applied to South American 
Indian arrow poisons. It was first brought to England in 
169B by Sir Walter Raleigh, and soon many stories were told 
of its paralyzing action and fatal consequences in animal and 
man. Then, except for the work of Charles Waterton (1812), 
who demonstrated that asphyxia is the cause of death by the 
drug, and Claude Bernard (1844), whose classical experi¬ 
ments showed the action of the drug to be on the neuromuscu- 

•The word "curare” 'wlU be uacd In thU article In Iti centric sente to 
Implr all of the natural and eynthotlo preparationn ha\lnir a pharmacoloRlo 
action ilmllar to d-tubocumnne chloride, which li the active alkaloid of 
crude curare. 

tF*rom the I>epartmenta of flurtrerr (Aneathraloloo') and OtolarrnroloRy. 
The Unlveralty of minola School of Medicine. Retearch and Educational 
Hoapltala, Chicago, III 

Edltor’a Note; Thla mt, received In Larjncoacope Office and accepted for 
publication, Nov. 3. 1150. 
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lar junction, curare fell into clinical obscurity. It became a 
toy for the physiologist and pharmacologist to demonstrate 
myoneural blocking action. 

Tlie successful introduction of curare into therapy began 
with Intocostrin, a preparation standardized by biolo^cal 
assay from an extract of chondrodendron tomentosum. Fol¬ 
lowing the first reports of its effects in electric shock therapy' 
other indications for its use became recognized. Mixtures of 
curare alkaloids as present in the original preparation (Into¬ 
costrin) have been largely replaced by a single alkaloid, 
d-tubocurine chloride, isolated from the crude curare.- As a 
result, tlris drug is now widely used as an adjuvant in shock 
therapy, anesthesiology, endoscopy, tetanus, rigidity, spastic¬ 
ity and hypertonicity. 


PHARMACOLOGY. 

The classical work of Claude Bernard has established that 
curare acts on the myoneural junctions by preventing nerve 
impulses from reaching the effector muscle cells. The action 
is due to the elevation of the threshold to acetycholine, the 
chemical mediator which allows a nerve impulse to “jump” 
from nerve fibre to muscle tissue. Cholinesterase destroys 
acetylcholine; thus, physostigmine and neostigmine, being in- 
liibitors of cholinesterase, permit acetylcholine to accumulate 
again to such an extent as to enable neiwe impulses to over¬ 
come the curare block at the myoneural junction; hence, the 
cholinesterase inliibitors are antagonistic to curare, a fact 
which is made use of clinically whenever reversal of curare 
action is desired. 

Therapeutic doses of curare have practically no effect on 
involuntary muscle and glandular secretions, but liigher doses 
are believed to exert some blocking effect on autonomic gan- 
glia.= The drug has no direct action on the central nervous 
system; consciousness, sensation, electroencephalogram all re¬ 
main unimpaired, providing adequate respiratory exchange is 
maintained.-* The administration of curare is followed by 
some fall in blood pressure which is at least partly due to the 



HOLINGER, ET AL.: CDRAHE DRUGS IK ENDOSCOPY. 41 

release of histamine, causing peripheral vasomotor dilata¬ 
tion. This histamine release is also tlie cause of imdesirable 
and potentially dangerous manifestations, e.g., bronchospasm 
and salivation; however, dilatation of the blood vessels as a 
direct consequence of decreased skeletal muscle tone also plays 
its part in causing fall in blood pressure. Sensory nerves are 
not affected by the di'ug. 

Oral administration of curare has no effect since the drug 
does not penetrate intact epithelium; it is not destroyed by 
any of the digestive juices. After injection, the kidneys and 
liver are responsible for the elimination of the drug, but the 
exact mechanism of detoxification awaits further investi¬ 
gation. 

Following the injection of curare, heaviness of the eyelids, 
diplopia and blurred vision are perceived. As curarization 
proceeds, the muscles of the face, tongue, pharynx, lower jaw, 
neck and back, and extremities become relaxed in about that 
order. With higher doses of cmare the intercostals and finally 
the diaphragm are affected, resulting in respiratory aiTeat. 
Tile maximal effect is obtained about five minutes after injec¬ 
tion. These signs recede in reverse order of their appearance, 
and within 80 minutes the maximal effect of the curare has 
disappeared." 

From this description it will be seen that the clinical pic¬ 
ture is Identical with the picture of myasthenia gravis, the 
manifestations of which will be greatly exacerbated by even 
minute doses of curare; the disease, therefore, is a contra¬ 
indication to the use of any of the curare-like drugs. 

Standardization of d-tubocurarine by chemical methods, in 
addition to biological assay which is baaed on the head-drop of 
rabbits, demonstrates that 8 mgm. (chemical assay) of the 
salt are equivelent to 20 units (bioassay). 

CLINICAL USE. 

The value of curare is its ability to produce controlled 
skeletal muscle relaxation. In patients who cannot relax when 
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awake or who have muscular spasm, the use of curare greatly 
facilitates the process of intubation. With a relaxed patient, 
ti’aumatic intubation, struggling movements, and expulsive 
couglhng are usually minimized. 

Lai'yngoscopy: Larjmgoscopic procedures are gi’eatly facili¬ 
tated by the relaxation afforded by curare. In patients who 
have rigid neck muscles and in short, tlhck-necked patients, 
exposure of the anterior commissure is most difficult without 
relaxation. In laryngoscopy it is undesirable to introduce an 
endotracheal tube for artificial respiration when necessary, 
since the tube would be in the operative field. While it is true 
that the actual surgical part of the procedure can be discontin¬ 
ued if it becomes necessary to apply artificial respiration, nev¬ 
ertheless, such interruption often causes trauma to the opera¬ 
tive site on the vocal cord; therefore, wWle relaxation is 
desired, deep relaxation to the point at which ai-tificial respi¬ 
ration will become necessaiy must be avoided. As always, 
safety of the patient is the primary consideration. A satis¬ 
factory airway must be maintained at all times, and enough 
respiratory activity should be present to insure an adequate 
oxygenation. 

One disadvantage in the use of curare in laryngoscopic 
procedures is that the patient may be unable to phonate ade¬ 
quately during operation on the vocal cords at a time when 
one would wish to see the results of the surgical procedure 
upon the cord. For example, in the removal of a polyp, it is 
desirable to view the tense, phonating cord on completion of 
the operation to determine whether the edge of the cord is 
entirely sti-aight. Adequate local anesthesia and a correct dose 
of curare will permit this in the most satisfactoiy manner 
possible; however, larger doses of curare, or curare and pen- 
tothal, will make this impossible, with the result that the 
entire procedure has to be done on a loose, flaccid cord with¬ 
out determining the end-result as aided by phonation. 

Bronchoscopy: Bronchoscopic procedures can, for the most 
part, be done under local anesthesia in adults, and without 
anesthesia in infants and children. Again, however, the 
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anatomical problems of the rigid, short-necked patient or the 
patient with many protruding teeth and a high- nan’ow palate 
which make certain laiyngoscopic procedures difBcult, pre¬ 
sent the same problem in bronclioscopy. Thus, the relaxation 
afforded by curare simplifies the introduction of the broncho¬ 
scope in the difficult case. Adequate local anesthesia of the 
pharynx, larynx, trachea and bronchi is again an essential 
feature in patients who are to have curare. The substitution 
of pentothal for adequate local anesthesia is dangerous be¬ 
cause of the violent expiratory spasm, laryngospasm and other 
reflex action which follow stimulation of the mucosa of the 
airway if the mucosa is not made insensitive by the local 
anesthetic agent. 

Esophagoscapy: Esophagoscopic procedures present a num¬ 
ber of varied indications for the use of curare. The anatomi¬ 
cal difficulties of introduction of the esophagoscope are the 
same as those for laryngoscopy and bronchoscopy. The full¬ 
ness of all pharyngeal structures in the obese individual is 
often an added problem. In esophagoscopy, rigidity of the 
neck not only makes introduction of the tube difficult but 
often makes it impossible to advance the tube into the stom¬ 
ach, This is due to the fact that the distal third of the esoph¬ 
agus points anteriorly and to the left, necessitating hyper¬ 
extension of the head as the scope approaches the cardia. 

In addition to the factors of instrmnentation, curare greatly 
faciUtates the removal of foreign bodies impacted in the 
esophagus. This is particularly true of such objects as bones 
and dental bridges which, because of their many sharp 
points, require maximal relaxation for ^fe removal during 
instrumentation. It is imperative, however, that an airway 
be maintained. Endotracheal technique is preferred in many 
cases for protection against possible laryngeal spasm and 
tracheal compression by the esophagoscope and the possibility 
of aspiration is decreased. 

DISADVANTAGES. 

The chief disadvantage of curare lies in its depression of 
respiration in overdosage. When the activity of the muscles 
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of respiration is decreased, the diminished tidal volume and 
respiratoi’y depression can place the patient in a dangerous 
condition, in that hypercarbia and hypoxia result. This state 
may cause pathologic alterations if allowed to persist. Wlien 
the respiratory muscles are completely curarized, respiration 
ceases and, unless prompt combative measures are instituted, 
temporary or permanent damage or even death may ensue. 

Curare does not produce sleep, sedation, analgesia, hypno¬ 
sis, or amnesia. If these effects are required, other drugs 
must be used to attain these ends. There is no absolute pro¬ 
tection against laryngospasm. Many clinicians are under the 
impression that a curarized patient is protected against lanm- 
gospasm; this is an eiToneous and dangerous belief as this 
unfavorable reaction can and does occur. 

Because of peripheral pooling due to decreased muscle tone, 
return circulation to the heart is diminished; this in turn 
produces decreased cardiac output-wth its resultant hypo¬ 
tension. Another disadvantage of some curare drugs is in 
their histamine-liberating actions, the most serious of which 
results in increased secretions into the respiratory tract, in 
bronchospasm and in hypotension. 


COMBINED TECHNIQUES. 

Other drugs used in conjunction with curare are the topical 
anesthetic agents and sodium pentothal, or similar sleep-pro¬ 
ducing agents. A thorough topical anesthetic with such agents 
as pontocaine or cocaine is mandatory. 

The administration of pentothal with cuiare adds a very 
definite hazard of which both the endoscopist and anesthesi¬ 
ologist must be aware. There is an increased danger of laiyn- 
gospasm with pentothal, especially in the lighter stages of 
anesthesia. Pentothal has a depressant effect upon respiration 
and circulation. An insufficient tidal volume is produced when 
respiratory depression is superimposed upon the already exist- 
ant depression caused by curare; hence, the combination of 
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pentothal and curare is pharmacologically bad and dangerous 
to the patient. Even in skilled hands this technique is most 
hazardous. 

PREPARATION OF THE PATIENT. 

A good history and a routine physical examination of tlie 
patient are assumed. In addition, tlie patient should be criti¬ 
cally questioned concerning any previous endoscopic operative 
or anesthetic procedure, and an evaluation should be made of 
any untoward i-eactions The mouth should be examined for 
loose teeth or foreign bodies, and the mobility of the neck and 
temporomandibular joint should be established. The possibil¬ 
ity of myasthenia gravis should be eliminated because in that 
disease curare is contraindicated. 

As in any procedure that may produce respiratory arrest 
and circulatory depression, the following precautions must be 
taken: Equipment necessaiy to establish artificial respiration 
with oxygen should be on hand, and tracheotomy equipment 
and endotracheal tubes must be available for immediate use; 
intravenous fluids and vasopressor drugs may be necessary; 
Prostigmine, the pharmacologic antagonist for curare, is use¬ 
ful on some occasions and should be readily available; when 
Prostigmine is used, atropine is given to antagonize the secre¬ 
tory and other effects of the Prostigmine; in addition to all 
these resources, an anesthesiologist who is trained in the indi¬ 
cations for and skilled in the management of resuscitation 
should be present 

The psychic preparation of the patient is a very important 
part of the technique. A short explanation of the procedure is 
of value. In bronchoscopic procedures he must be told that it 
will be impossible for him to talk because of the position of 
the bronchoscope between the vocal cords. When curare la 
used the patient should be forewarned of the relaxing effect 
of the drug, the sensation of weakness, heaviness, and heavj' 
eyelids, inability to i-aise his head, and depression of respira¬ 
tion. Reassurance is equally important during the pi-ocedure 
itself and may be more valuable than administering drugs. It 
is mandatory to know the patient and obtain his confidence. 
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The preparation of a patient for an endoscopic procedure 
should be as thorough as for any surgical procedui-e. No food 
or liquids should be taken orally for a minimum of four hours 
before the scheduled time. Premedication is suited to the indi¬ 
vidual patient. Sedation in the form of a short-acting bar¬ 
biturate such as nembutal or seconal is helpful. A dose of 1.5 
to 3 gr. may be administered parenterally not less than two 
hours before the topical anesthetic. The barbiturate will also 
help to antidote toxic effects of the topical anesthetic agents. 

Adequate doses of atropine or scopolamine should be pre¬ 
scribed. An average adult can tolerate as much as 1/100 gi'. 
with no difficulty. This is necessaiy to decrease secretions 
and vagal tone. 

Curare lias a histamine-liberating factor and since hista¬ 
mine may have deleterious effects, e.g., bronchospasm and 
hypotension. The liberation of this substance has only unfav¬ 
orable features. If antihistaminic drugs are administered 
preoperatively, these detrimental factors ivill be held to a 
minimum. Antihistaminic drugs are useful only if given pro- 
phylactically and are noneffective if given after the curax’e. 
Benadryl, histadyl, pyi-abenzamine or similar agents are prob¬ 
ably satisfactory. 

The use of morphine sulphate in premedication for these 
cases should be avoided. The common circulatory side reac¬ 
tion of morphine that may interfere with the procedure is 
diminished vasomotor tone with subsequent decrease in blood 
pressure. The respiration may be depressed. Nausea and 
vomiting occur frequently. Morpliine is a parasympathomi¬ 
metic drug and as such tends to enliance vagal reflexes and 
bronchospasm; therefore, if sedation only and not analgesia 
is indicated, it is wiser to use a barbiturate to obtain this end 
than an opiate. 


TECHNIQUE. 

A thorough topical anesthetic to include the pharynx, lai-ynx, 
and trachea and bronchi is the most essential requirement. 
A simple teclinique is employed, using a minimal amount of 
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anesthetic agent to accomplish a maximal effect. The pharynx 
is first sprayed with solution by means of an atomizer, using 
a topical anesthetic agent. Care is taken to direct the spray 
onto the posterior pharyngeal wall and base of the tongue. 
After three minutes the iaiynx is sprayed with the same 
agent, directing the atomizer tip toward the larynx as the 
tongue is held forward with gauze. After a second three- 
minute interval the larjmx is visualized with the laryngeal 
mirror and 2 cc, of 10 per cent cocaine instilled onto the 
larynx and into the trachea drop by drop. If the patient is to 
have a bronclioscopic examination, the last cubic centimeter 
can be instilled as tlie patient leans first to one side and then 
to the other to allow the anestlietic agent to fiow into each 
main bronchus. Unnecessary delay in starting the endosiopic 
procedure after this routine wUl result in a loss of operating 
tJma 

An intravenous infusion is started to provide a readily 
available channel for drugs or antidotes. The d-tubocurarine 
is administered, using the clock as a guide. Give an initial 
dosenf 1 cc. (3 mg.) and wmit tliree minutes; then .give two- 
thirds of the estimated dose (0.13 mg. per kilogram of body 
weight) and wait four minutes. Succeeding doses of 1 mgm. 
should be given with caution and with three-minute periods of 
waiting. Enough curare should be given to depress the hand 
grip to the point where the patient can just squeeze one’s 
fingers and is unable to raise his head; at this point adminis¬ 
tration must be stopped. Diaphragmatic movement still per¬ 
sists, and respiration is usually adequate. The respiration, 
eyelid tone and head-raising ability should all bo caiafnlly 
observed. Only the minimal amount of curare should be used 
to produce the required effect Oxygon can be insufflated dur¬ 
ing the induction period. 

As the drug is administered intravenously and has a long 
effect, it is much better to approach the required dose slowly, 
than to obtain an overdose with its subsequent hazards. The 
anesthesiologists should be allowed enough time to relax the 
patient gradually and safely. One should count on taking 16 
minutes by the clock to get the patient ready. 
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During the procedure adequate respiratory exchange should 
be insured. Oxygen can do no hann in the preparation for 
and during endoscopy. As cyanosis might occur, this sign 
must be watched for, but its absence means nothing. A finger 
must constantly be on the patient’s pulse to know what the 
circulation is doing and the other hand on the costal margin 
to determine respiration. This is especially impoi'tant in a 
darkened room, in which case the anesthesiologist should also 
listen to the respiratory exchange. 

The original dose will last at least 20 minutes. If more is 
needed at that time successive small doses can be given in 
order to maintain adequate relaxation. At the end of the 
procedure it is good protection against respiratory obstruction 
to place an aii*way in the patient’s pharynx. Any secretions 
should be aspirated at that time. 

The anticui-are drug prostigmine must not be relied upon 
as an antidote to curare. Assured, adequate respiration is the 
antidote to curare. Drugs such as prostigmine and RO 2-3198* 
have proved very valuable.. It is our choice to use a mixture 
of 1 cc. of the 1 •.2 000 prostigmine with 10 mgm. of RO 2-3198. 
This mixture seems to give rather prompt and lasting effect 
in antidoting curare. 

DI-METHYL TUBOCURARINE IODIDE. 

D-tubocurarine is the standai'd drug refeiTed to in this 
paper; however a newer drug. Di-methyl tubocurarine [Meta¬ 
bine (R), Mecostrin (R) ], has lately been used by the authors. 
Di-methyl tubocurarine, as with d-tubocurarine, has the ad¬ 
vantage of having a phannacologic antidote and can be 
repeated safely. 

Di-methyl tubocurarine is superior in its safety as indicated 
by the therapeutic index. This is demonstrated by the fact 
that there is a substantial margin between the effective relax¬ 
ing dose and a dose producing profound respiratory depres¬ 
sion. The action of this drug can be more accurately pre- 

•AntIcurare drup in experimental state and not yet released. Product of 
Hoffmann La-Roche, Inc. 
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dieted. Also, Di-methyl tubocurarine is better in that it has a 
shorter duration of action and has less histamine-releasing 
effect 

The ratio of dosage is 1 mgm. of Di-methyl tubocurarine 
to 8 mgm. of d-tubocuiarine; therefore, in the curare induc¬ 
tion for endoscopy a test dose of 1 mgm. is given, followed 
by a three-minute wait, then two-thirds of the estimated dose 
as calculated, followed by another period of waiting. At pres¬ 
ent, Di-methyl tubocurarine is considered the best of the 
group of relaxing agents and is the drug of choice. 

OTHER KELAXINQ AGENTS. 

Decamethoilium Bromiae (C 10) Syncurine (R): This drug 
has the shortest action of the group. It should be diluted 
before administration to obtain a more carefully regulated 
dose. Decamethonium bromide has the advantage of little his¬ 
tamine-producing effect. The disadvantages are many, how¬ 
ever, and include no available antidote except artificial respi¬ 
ration and oxygen, noticeable blood pressure fall, and small 
therapeutic margin. Its action is the least predictable in 
controlled experiment. 

Flaxid.il: This drug is very similar to d-tubocurarine in 
duration of action, predictability and pharmacologic antidote. 
There are advantages not shown by the other drugs in the 
group. The blood pressure tends to rise instead of fall. Flaxi- 
dil seems to have a predisposition for the head and neck 
muscles, and this facilitates intubation without diaphragmatic 
depression. Anothed advantage is the depressant effect on the 
parasympathetic division of the autonomic nervous system. 

SUMMARY. 

The basic purpose of curare and curare-like drugs is to pro¬ 
duce muscular relaxation and facilitate endoscopy. The use 
of these drugs is discussed. The necessary cautions in the 
preparation of the patient and the precautions to take in case 
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of emergency are enumerated. A technique of administi’ation 
is suggested. The phaiTnacologic properties of d-tubocui*arine, 
Di-methyl tubocurarine iodide, decamethonium bromide and 
flaxidil are compared. 

Clinically and experimentally, Di-methyl tubocurarine iodide 
is the drug of choice. 
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REPAIR OF THE TRAUMATIZED LARYNX.* 

Mercer Lynch, M.D., 

New Orleans, La. 

Prior to World War 11 there was a dearth of literature 
concerning injuries of the laryn-Y. Textbooks universally 
either failed to mention this type of injury or hastily passed 
over it. The reason for this is the high death rate from these 
injuries in World War I and the sporadic cases of laryngeal 
injuries encountered during civilian practice. Between World 
War I and World War II there was still little to be found 
concerning these injiu'ies in the medical literature; however, 
World War n served as a stimulus so that many more articles 
have appeared during the past six years than in the preceding 
20 years. These reports'-’* have contributed valuable infor¬ 
mation concerning laryngeal injuries, and experience in the 
treatment of such wounds is gradually accumulating. With 
the increased speed of travel by air as well as by land, and 
m'th increased mechanics! and chemical power, laryngeal 
injuries which occur now, if they are not fatal, are usually 
far more extensive than previously. 

Laryngeal injuries may be classified as lacerating wounds, 
incised wounds, penetrating wounds, contusions and crushing 
wounds. Such injuries have occurred as the result of striking 
the windshield, dashboard, steering wheel or rear seat in auto¬ 
mobile accidents. Railway accidents usually produce cmshlng 
wounds; airplane accidents, ci-ushing wounds, lacerations or 
bums. Injuries occurring in the household, on the farm, or 
during athletic events, altercations and suicidal attempts have 
also involved the larynx. Medically laryngeal injuries have 
resulted from high tracheotomy, endotracheal anesthesia or 

•CaudldRte’a Theili to American Larj'niroloBical, Rhlnoloplcal and Oto- 
loKlcal Bocletr* iQc., 1960. 

Editor’a Note: Thli m«. received In Larirntroaeone Offlee nnd accepted for 
publication. Sept, 2t. 1960. 
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explosive anesthetics, deliveiy, iri*adiation burns or accidental 
severance of the recurrent laryngeal nerve. Thus, such acci¬ 
dents are an ever present possibility; therefore, the care of 
these victims is of interest not only to the laiyngologist but 
also to the general surgeon whose responsibility is the first 
aid care and often the performance of lifesaving procedures 
in such cases. These patients usually die from asphyxia or 
hemic drowning. Asphyxia results from displacement of tis¬ 
sue, emphysema and compression, submucosal hemoiThage or 
hematoma blocking off the aii*way; di'owning is due to injury 
to large vessels. The employment of emergency measures to 
prevent death from such complications usually falls to the 
general surgeon or resident on emergency call who, in an 
attempt to save the patient’s life, may do a gi’eat deal of dam¬ 
age so far as later care is concerned. 

Control of hemorrhage is as important as establishment of 
an adequate aimay, because if either one is neglected for 
long, the outcome may be fatal. Hemorrhage may be con- 
ti'olled by clamping or pressure as first aid measures, and 
ligatures should be applied, if possible, but their application 
may be delayed for a more opportune time; however, the 
airway requires immediate attention. In such cases tracheot¬ 
omy is truly a lifesaving procedure and often a race with 
time. The patient’s head should be extended as far back as 
possible, after which the thyroid notch, prominentia laryngea 
and cricoid cartilage should be palpated. In dire emergency 
by an untrained technician the space between the thyi'oid car¬ 
tilage and the cricoid cartilage is the easiest and most acces¬ 
sible point of entrance. A transverse rather than vertical 
incision should be made not only because in this way injuiy 
to either the thyroid cartilage or the cricoid cartilage may be 
avoided but also because there is less likelihood of damaging 
the inferior laryngeal artery, as the incision is made parallel 
to this vessel. High tracheotomy should always be a tempo¬ 
rary procedure and should be coirected as soon as time per¬ 
mits into a low tracheotomy. The latter is the procedure of 
choice whenever possible and should be made low, as far from 
the site of injuiy as possible. This places the laryngeal car- 
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tilages at rest and facihtatea later surgical repaii if neces¬ 
sary by placing the tracheotomy wound as fai away from the 
operating wound as possible; therefore, the incision should be 
made between the third and fourth tracheal rings or even 
lower in patients with long necks The thvroid isthmus should 
be split, bleeding conti oiled by continuous sutuies and the 
pretracheal fascia sutured ovei the cut surface of the gland 
to the strap muscles and the muscles in turn sutuied to the 
subcutaneous fascia Tins helps pi-event emphysema and in 
the presence of a possible infection secondaiy to the wound 
helps to seal off tlie fascial planes adjacent to the trachea 

Shock IS the next consideration. Despite statements to the 
contrary, there is a greater degree of shock in these patients 
than would be expected from the extent of the laryngeal 
injury. Trauma to the larynx itself seems to produce this 
shock. Convulsions and early stages of shock are frequently 
seen in these patients, especially if attempts at surgical inter¬ 
vention are begun before tlie patient has been deeply anes¬ 
thetized or if InsufBcient time is allowed between local 
infiltration and the onset of operation Then, too, these 
patients are extremely apprehensive, either because they 
knotv they ere expectorating blood oi they are having diffi¬ 
culty in breathing. Shock should be treated by establishment 
of an adequate airway, control of hemorrhage, reassuiance, 
application of heat and administration of tiansfusions and 
warm infusions Morphine or other opiates are contraindi¬ 
cated except in small doses because of the possibilitj' of de¬ 
creasing respirations and depressing the cough reflex Seda¬ 
tives in small doses given frequently are more advantageous 
at this stage and should be discontinued as soon as the patient 
begins to react from shock. 

Following these emergency measures the larynx may be 
carefully examined In open wounds or in those partially 
healed the diagpiosis of laryngeal injury can be made on exter¬ 
nal inspechon In healed wounds there may be a tracheotomy 
because of narrowing of the lumen In recent wounds careful 
inspection should be made as much to determine the amount 
of tissue and cartilage remaining as a basis from which to 
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begin reconstruction as to determine the extent of injury and 
loss of structure. 

With the present use of the chemotherapeutic and anti¬ 
biotic agents, the immediate care of these patients has 
changed. All structures should be pi'esei’ved as much as pos¬ 
sible. Debridement is indicated only in extremely contami¬ 
nated wounds or in cases in which foreign material has 
become embedded in the tissues en masse. Even in these cases 
debridement should perhaps be incomplete,, in the strict sui-- 
gical sense, in order to preserve tissue. All structui’es that 
appear to have a chance of survival should be preseiwed and 
especially is this true of caidilage, which is exti'emely difficult 
to replace. If infection does occur, it is usually localized; in 
such cases soft tissues should be drained and cartilage re¬ 
moved as sequestra. It is surprising how often little or no 
infection will develop despite contamination, and when it does, 
how little devitalized tissue results. This is largely due to the 
use of cliemotherapeutic and antibiotic agents. 

Palpation will determine the amount of emphysema and its 
extent if present. With secondaiy swelling, the normal con¬ 
tour of landmarks of the neck may become obliterated. The 
cricoid, the cricothyroid space, the contour or the outline of 
the thyroid cartilage and thyi’oid notch as well as the thyro¬ 
hyoid space may be palpated. The examiner should determine 
extent of laceration, displacement of cartilage, destruction of 
soft tissue and presence of foreign bodies. 

Following inspection, indirect examination of the larynx 
should be attempted; however, even with cocainization, in 
many cases this procedure cannot be accomplished because of 
secondary swelling or distortion of the parts from injury. 
Nevertheless, when it can be accomplished, indirect examina¬ 
tion often gives valuable infoimation as to function of the 
remaining or injui’ed structures before direct examination is 
begun; also, before direct examination is done both anterior 
and lateral Roentgenograms should be made. These will help 
to determine how much cartilage remains, whether the carti¬ 
lages or hyoid bone have been fractured and in many instances 
the presence of opaque foreign bodies. 
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The next step in management of these patients is ^rect 
examination This is the most important phase of the exam- 
Ination As a rule it irill give considerable mformation 
on the degree of injury and will help in formulating steps for 
repair or other treatment Because of the importance of this 
examination, suspension laryngoscopy is recommended (see 
Fig 1). By this piocedure a complete picture of all the struc- 




Flp lA, The luepenBlon upparatufl con»i»t* of a siupenelon crane with a 
horl»ontal bar Bj jneana of two cranHa the bar TDa> be elevated or low¬ 
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mouth iraK and an arm with a hook for attachment to the crosahar Mid 
waj In this arm Is a bat ring- screw for chanirlnff the fulcrum and elevat 
Ing the eplfflotlla. 


tures can be obtained through a wide open mouth with no 
part of the instrument in the field of examination, and most 
important of all, both of the examiner’s hands are free to 
make a careful examination Furthermore, the examinei may 
sit before the patient and take time to make a thorough exami¬ 
nation In this way the mouth, base of the tongue, pharynx 
and hypopharynx as well as the opening of the esophagus 
may be thoroughly visualized Next in order, the arytenoids, 
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Pis’. IB The suspension apparatus In place showing the wide open 
mouth, the hypopharynx and oponlne of the esophagus ns well as the Inte¬ 
rior of the larj-nx and vocal cords The importance Is the ability to sit 
before the patient and have both hands free to make a careful exami¬ 
nation. 


ventricular bands, venti'icles and vocal cords should be exam¬ 
ined. The cords may be retracted and the area beyond studied 
more conveniently and as completely as with any other 
method. Fixation or displacement of the aiytenoids, paralysis 
of one or both cords, cicatricial bands, webs and the degi-ee 
of stenosis can be noted. 

By means of external examination and palpation, Roent¬ 
genography, indirect examination and finally direct visuali¬ 
zation, formulative plans can be made for reconstruction. 
Although no two cases are alike and each must be managed 
individually, there are cei'tain procedures which apply to all 
cases. After an adequate airway has been established, and 
hemorrhage and shock have been controlled, it is necessaiy to 
determine whether the esophagus has been injured. If this 
has not been detei-mined prior to examination, it must be 
established at examination. By means of suspension it is easy 


LYNCH: EEPAmOPLAKYNX. 


57 


to introduce the esophngoscope to the level of the suprastei-nal 
notch; in other words, the area posterior to the larynx and 
trachea should be visualized at the time of direct examination 
of the larynx. 

Esophageal injuries should receive attention first. Fortu¬ 
nately, the esophagus is only rarely injured and usually this 
occurs only in the seveiest types of cervical injuries. If the 
injury is small and a fistula is present, this should be excised 
and the wound closed, but a feeding tube should be left in 
place from five to seven days. If the esophagus has been sev¬ 
ered completely, it should be closed from the posterior surface 
to the anterior surface; the musculature of the posterior sur¬ 
face should be sutured (list, then the mucosa of the posterior 



Plff t. Contusion of Uie thyroid caxtUnffe -with elmple linear fracture of 
the alar, complicated by hematoma Involving the false cord with obstruc¬ 
tion to the airway Tracheotomy waa neoeaaary The hematoma wa* larce. 
the surface was tcorlfled and a deep puncture mada I>ratnara and absorp¬ 
tion were slow but the owellinff subsided. Pecanallaatlon was accom¬ 
plished, the voice remains ^he airway normaL 


and lateral walls, followed by the mucosa of the anterior wall, 
and lastly, the musculature of the anterior wall. The feeding 
tube should be left in place for 10 days and the wound care¬ 
fully examined for stricture before the laryngeal injuries are 
treated if these happen to be extensive. These wounds are 
usually stab wounds made with a blunt or sharp instrument 
and as a rule there is Uttle loss of laryngeal or tracheal tissue 
so that they may be repaired at the same time; however, if a 
portion of the esophagus has been destroyed, its repair should 




68 


LYNCH: REPAIR OF LARYNX. 


be completed before reconstruction of the larynx is begun. 
The esophagus should be repaired by means of a skin flap 
brought over from the surface of the neck or a tube graft 
from the shoulder or back, as indicated. If a flap is used, a 
tvm-stage procedure should be employed. The flap should be 
sutured first in the bed of the esophagus and attached above 
and below to the severed ends of the esophagus. This should 
be left alone for two months after it has taken. Then the flap 
should be cut, folded over a large rubber tube (size 48 to 50 
French) and sutured so that the lumen is composed of epi¬ 
thelium and the raw surface is external. This may be allowed 
to heal by itself or healing may be hastened by means of skin 
grafts. It may be necessary to dilate this tube, especially at 



Fig. 3. stab wound o£ the neck, piercing the thyroid cartilage with 
laceration of the mucosa of the larynx. Hemorrhage and secondary edema 
necessitated tracheotomy. The laceration of the larynx was sutured In¬ 
trinsically by means of suspension laryngoscopy and the external wound 
was closed with Insertion of a silkworm drain. Healing was uncompli¬ 
cated. The tracheotomy closed, the patient has a good voice and the air¬ 
way Is adeguate. The cord was not injured. 
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its attachment above and below to the esophagus, but surpris¬ 
ingly enough this is imcommon if the lumen is made large 
enough from the start 

After closure of the esophageal fistula or repair of the 
defect, attention may then be centered on the larynx Low 
tracheotomy should be performed first if this has not alreadj 
been done. Then repaii of the larynx may be begun. A fre¬ 
quently overlooked mjury is fracture of the hyoid bone This 
can be determmed by the e-xpectomtion of blood, injury of the 
pharyngeal mucosa, disturbance of phonation, pain when the 



Fit 4 Qumhot wound of tho neck !n\olvlnB tie eeopiACu* poaterior 
portion of the wlnff of the thyroid and the arytenoid. Following trache¬ 
otomy the Injury to the eiophacn* woe repaired- After thJe healed and It 
waa determined that the lumen waa adeijual© the larynx waa repaired 
Laryntoflarure wae performed, the acar of the arytenoid and falac cord on 
that aide waa removed and akin wae traflod Am toon aa the akin traft 
had taken cartilage wae grafted to aupport that aide of the larynx The 
patient now baa a good aim ay and a aurprlalnglj good \olce considering 
the extent of injury and loaa of tlaeue. 

tongue IS extended or moved from side to side, and immo- 
bihty of the epiglottis Koentgenograms iviU confirm the diag¬ 
nosis. If the fractured hyoid bone is associated with much 
displacement of fragments and it is impossible to reduce the 
fracture, it may be wired; however, in the majority of cases, 
by the pull of the muscles the fractured segments will reduce 
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themselves. The simple, single fracture should be left alone, 
as healing will occur and symptoms will be relieved in a rela¬ 
tively shoif; time. 

Larjmgeal injuries have been divided into those above the 
hyoid bone, those of the thyroid cartilage, those through or 
below the cricoid caiidlage and those of the trachea; however, 
because of the relative shortness of the neck, many of these 
injuries overlap or may even involve all structures. As a 



Fig 5 CruBhIng wound of the neck Involving the thyroid cartilage 
Following tracheotomy, laryngoflssure was performed; the segments of the 
thyroid cartilage were restored to position and held In place by means of 
a laryngeal stint. Secondary Infection resulted In loss of only a small seg¬ 
ment of cartilage. This Infection was drained as soon as detected and the 
chemotherapeutic dosage increased. The patient has good support and a 
good airway, but only fair phonatlon due to laceration of the mucosa at 
the time of the accident. The stint resulted In scar fixation of the lacera¬ 
tion Intrinsically and the cords are only moderately Involved. 
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working classification, these injuries may be divided into; 
I. wounds from without, involving the cartilages or hyoid 
bone without intrinsic laceration or injury, S. wounds pro¬ 
ducing laceration or injury to the interior surface of the 
larynx, 3. wounds producing little or no external injury but 
causing displacement and laceration of the interior surface, 
and 4. a combination of the first two or all three of these types 
of injuries. 

Wounds of the frontal surface of the neck with no damage 
to the cartilage and without intrinsic laceration should be 
debrided and sutured. During debridement as much tissue as 
possible should be conserved because the structures encoun¬ 
tered in this location are so compact and so closely related 
that extensive removal of tissue often does more harm tlian 
good. Following debridement, sulfonamides should be im¬ 
planted in the wound and the wound sutured. The s>’stemic 
administration of penicillin is also indicated. 

Wounds of the frontal surface of the neck heal without 
undue complications and the prognosis is good; however, 
extensive debridement may convert a simple injury into a 
complicated one or may result in paralysis of the cricothyroid 
muscle tlirough injury to the external branch of the superior 
laryngeal nerve. 

Next in severity are wounds of the thyroid cartilage, whicli 
may be either open or subcutaneous. If there is no intrinsic 
injury, the prognosis as to voice and eventual adequate air¬ 
way is good, since laryngeal edema usually develops immedi¬ 
ately after injury. Recovery is rapid; however, these patients 
should be examined frequently and watched closely for the 
possible appearance of edema or hematoma, either of which 
may interfere with breathing. At the first signs of respira¬ 
tory distress tracheotomy should be performed. This prevents 
tugging and possible displacement of the fractured thyroid 
cartilage and places the larynx at rest; the edema then usually 
rapidly subsides and the hematoma quickly disappears. These 
patients should also be carefully observed for the development 
of perichondritis or chondritis, which is not easily detected. 
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since often the only positive sign is persistent, slight tender¬ 
ness, later becoming progi’essively more severe. Usually this 
is localized and the temperature, blood picture and sedimenta¬ 
tion rate remain nonnal. There is still considerable contro¬ 
versy regarding the time and advisability of operation in the 
presence of this complication. It has been my experience that 
more of the cartilaginous structures can be preserved by early 
operation with drainage and chemotherapy than by waiting 
for complete walling off of the infection and slough. 

Injury to part of, or shattering of the cricoid cartilage pre¬ 
sents a serious problem. There is likely to be some form of 
web present and often complete cicatricial stenosis of the 
larynx. At the point whei-e there is loss of support the larynx 
collapses and tliis may be extensive. As a result of shattering 
the stenosis is much more severe than the stidcture resulting 
from high tracheotomy and repair is more extensive and pro¬ 
longed. In such cases cartilage graft, or acrylic or tantalum 
implant, preceded by sMn graft, is necessaiy. 

Injuries involving the integrity of the laryngeal cartilages 
are, next to complete excision of the larynx, the severest types 
of laryngeal trauma and are often fatal. In such cases estab¬ 
lishment of an aii-way by skin grafts, gi-aduated molds and 
cartilage grafts taxes the ingenuity of the sui’geon and the 
patience of the injured. If the epiglottis and arytenoids are 
not injured, an aii’way may be established, but if these struc¬ 
tures have been severed or destroyed, a functioning larynx 
cannot be obtained. Without the epiglottis and rvith paralysis 
of the arytenoids an aii'way may be established, but liquids 
will be repeatedly aspii'ated. Correction of this causes the 
airway to be inadequate; however, these patients do well with 
a tracheotomy tube, are able to speak, and with the narrowed 
airway above the tracheotomy tube, are able to eat and drink 
with no discomfort. 

The most extensive laryngeal injury is one which also 
involves the trachea. Frequently, in such cases, in addition 
to the esophagus, the cervical vertebrae are injured. These 
patients usually die at the site of injury and rarely reach a 
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hospital. If they do not die, they should receive the same 
treatment already described except that it should be more 
extensive. Repair of the trachea has been accomplished ex¬ 
perimentally with fascia lata. Acrylic and tantalum molds 
have been used for support but these have not been accom¬ 
plished on the human. 

In those cases involving shattering of the cricoid cartilage, 
injury to the entire larynx and injuries of the larynx and 
trachea, the esophagus is usually also involved; the care of 
this structure has previously been discussed. 

Injuries involving the intrinsic surface of the larynx vary 
from slight laceration to complete cicatricial stenosis. If the 
laceration is small and emphysema is not present, it is wise 
to leave it alone; however, if emphysema is present and pro¬ 
gressive, tracheotomy should be followed by suturing the 
laceration either intralaryngeally with the use of the suspen¬ 
sion apparatus or by means of laryngofissure after subsidence 
of tile emphysema. Hematoma will absorb, but if it is exten¬ 
sive enough to block or embarrass the airway, following tra- 
clieotoray the membrane should be scarified and one or two 
deep punctures made to facilitate drainage; otlierwise, com¬ 
plete absorption will not take place, in which case fibrosis and 
distortion of the interior of the larynx will result. This in 
turn causes restriction in the ability to speak and at times 
interference with respiration because of fixation of one or 
both vocal cords. 

If a web is present, it should be incised anteriorly and a 
stint inserted. After the tissue around the stint has healed, 
the web may be excised; if it is not excised, it will liave a 
tendency to recur. If there is a stricture with a lumen and 
the scar is not too thick or too extensive, it may yield to 
repeated dilatations. If the scar is dense and thick, however, 
core molds should be inserted gradually, the size being in¬ 
creased as the scar tissue retracts and yields to the pressure. 
These molds are well tolerated by the larynx and relatively 
comfortable to the patient after once being inserted. 
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Complete stricture, if thin and not too extensive, can be 
incised mth the aid of the suspension laryngoscope and core 
molds inserted in the manner described in the preceding para¬ 
graph; however, if the stricture is dense and extensive, 
laiyngofissure is the procedure of choice. The scar tissue 
should be completely excised and a skin graft inserted around 
a mold the size of the uninjured lumen. This should be left in 
place for two months and removed through the mouth. It is 
sometimes necessary to insert coi-e molds following this, but 
often if left in place for this length of time, these are not 
necessary. 

Complications following laryngeal injuries are prone to de¬ 
velop. The fascial spaces, opened from the time of injury, 
provide pathways for ceiwical and mediastinal infections. 
Emphysema may develop at the time of injury or later from 
an open type of tracheotomy in which the fascial planes are 
not sealed off, or from too tight suture of the external wound 
and internal lacerations. Pneumonia is an ever present dan¬ 
ger because of the likelihood of aspiration. The mucous glands 
of the trachea tend to keep the skin graft moist, and the gi'aft, 
being a foreign body, is liable to slough. Molds the size and 
conformity of the lumen help to prevent this complication but 
it is an ever present possibility during the early stages of 
skin grafting. The operative site within the larynx may 
become secondarily infected; in such cases the structures must 
be taken down, the infection overcome, and the procedure 
begun again. Perichondritis and chondritis, ever present haz¬ 
ards, require immediate drainage in order to preserve as much 
cartilage as possible. Prophylactic measures against all these 
complications include suction at the bedside, administration 
of chemotherapeutic and antibiotic agents both before and af¬ 
ter operation, transfusions when indicated, general high pro¬ 
tein and high caloric diet, and the use of a closed respiratory 
system during anesthetization and operation. 

Of final impoi’tance is rehabilitation of the patient. If no 
attempt is made to improve phonation, a severe psychosis may 
develop. Breathing is not enough; these patients also want 
and should be able to talk. Following completion of surgical 
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treatment, if necesaai'y or advisable, tlie patient should be sent 
to a speech center or speech correction school before final dis¬ 
charge. 
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PRINCIPLES OF THERAPY IN OTITIS EXTERNA * 


J. W. McLatjrin, M,D., 

Baton Rouge, La. 

World War II served to overturn two previous concepts 
concerning otitis externa. The first, which came as no sur¬ 
prise to otologists who practice in the South, was that it was 
a disease of low frequency and little impoidance. The second 
was that otitis externa is chiefly a disease of fungous origin. 
Actually, otomycosis proved to be a gi’eat deal less frequent 
than bacterial otitis, and fungi are now believed to be of only 
minor significance in the causation of the disease. The thera¬ 
peutic implications of this etiologic reversal I shall return to 
shortly. , 

The clrief reason for the confusion which presently exists 
concerning external otitis is the conscious or unconscious 
attempt to gather all its manifestations under the same 
pathologic umbrella. In reality, external otitis is a general 
name for a number of different diseases whose chief point of 
resemblance is that they are located in the external auditoiy 
canal. Naturally, since the various obseiwers are often not 
talking about the same conditions, published reports of the 
results of similar modes of thei*apy often vary from miracu¬ 
lous successes to complete failures. The basic confusion, of 
course, stems from the fact that rteatment has been insti¬ 
tuted without proper etiologic studies, or without a sufficiently 
wide experience to justify the expedient of treatment without 
such an investigation. 

It seems fair to add that additional confusion is caused by 
the rather general medical failing of rushing into print with 

•From the Department of Otolaryngology. Tulane University of Louisiana 
School of Medicine. 

Editor’s Note: This nis. received In Laryngoscope Office and accepted for 
publication, Oct. 17, 1050. 
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reports of agents which often have not been tested for long 
enough periods of time to warrant any conclusions at all, let 
alone sweeping statements concerning their efficiency. 

These pessimistic observations do not mean that the ther¬ 
apy of external otitis has not been greatly clarified -witliin 
recent years; it has been. Among the extremely valuable con¬ 
tributions to this subject are the studies of McBumey and 
Searcy,' in 1936, the continuing contributions of W. D. and 
E. K. Gill,''’ and the recent investigations of Senturia and 
his associates.*-” No one should attempt to treat this disease 
without familiarising himself thoroughly with these studies; 
moreover, the introduction of efficient chemotherapeutic and 
antibiotic agents and of the newer chemical and synthetic 
agents has eliminated the necessity for the use of many of the 
agents formerly employed, often empirically and often with 
no very valid indications for their use. 

DIAGNOSTIC PROCEDURES. 

The treatment of external otitis, regardless of the variety', 
will be greatly simplified if certain steps are followed rou¬ 
tinely in its management and if certain general principles 
foi-m the basis of every theinpeutic regimen. 

The first step in the management of any case of otitis 
externa is; 1. a careful history, with special attention to pos¬ 
sible etiologic factors, S. a general otolaryngologic examina¬ 
tion, and S. a carefiU local examination, supplemented by 
magnification. The data thus secured usually permit an accu¬ 
rate clinical diagnosis, though it must be remembered that the 
clinical picture ^vill vary according to the duration of the 
disease and its treatment before the patient is seen. 

As an academic matter, laboratory studies are desirable in 
every case. In private practice, for a variety of reasons, in¬ 
cluding the cogent one of expense, there must be some com¬ 
promise with the ideal. Fortunately, it is usually possible to 
determine by clinical observation, particularly if gross inspec¬ 
tion is supplemented by magnification, what sort of infection 
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one is dealing with, and it is entirely proper to begin treat¬ 
ment on the basis of the clinical impression, with a consider¬ 
able saving of time as well as of expense. This short cut, 
however, is permissible only for otologists who have had a 
large experience in otitis extema. Competence in clinical 
diagnosis comes only with experience, and treatment without 
laboratory investigation is not recommended for those who do 
not possess it. 

If the patient’s failure to respond promptly to adequate 
therapy indicates that the clinical diagnosis was not correct, 
laboratoiy studies, including both smears and cultures, are 
instituted without delay. As Gill® has emphasized, some molds 
are slow-gi'owing, particularly the types common in chronic 
or recurrent otitis extema, and cultures should not be dis¬ 
carded for a minimum of two weeks. Foi’tunately, the identi¬ 
fication of the species of fungus is all that is necessaiy for 
therapy; only occasionally is further differentiation required. 
Two other precautions come to mind from my own experi¬ 
ence : the hands should be washed thoroughly with one of the 
new antiseptic soaps before the culture is taken, and sterile 
cotton (either autoclaved or secured from the center of a com¬ 
mercial package) should be used for taking it. 

GENERAL PRINCIPLES OF THERAPY. 

With these fundamental considerations out of the way, we 
may now proceed to the principles upon which the rteatment 
of otitis externa should be based. 

1. The first principle of therapy is that whichever form is 
employed, it must be related to the etiology of the case under 
treatment. It is now generally recognized that the majority 
of cases are of bacterial origin. Not more than 15 or 20 per 
cent, at most, are of fungous origin. Aspergilli are appai-- 
ently responsible for most cases in this gi'oup, though these 
fungi can often be obtained on routine cultures of normal ears 
and their mere presence does not imply that they are patho¬ 
genic. Staphylococci are responsible for a considerable num¬ 
ber of bacterial infections, but there is a surprising uniform- 
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ity in bacteriologic studies, both military and civilian, to the 
effect that one special organism. Pseudomonas, is the predomi¬ 
nant organism, or the only organism, present in most cases. 
Pseudomonas is not present in normal ears, and it is signifi¬ 
cant tliat in many studies in which it was found in them, 
otitis extema later de\-eloped while the patients were under 
ti'eatment for contralateral infections. 

S. In addition to the application of therapy on the funda¬ 
mental principle that an infection is of bacteidal or fungous 
origin, other etiologic possibilities and predisposing causes 
must also be eliminated oi counteracted. It is true that noth¬ 
ing can be done about climate and humidity, the two most 
important predisposing causes, but bad hygienic habits, lack 
of cleanliness, and failure to keep the eai-s dry can readily be 
corrected and will go far to overcome conditions which cannot 
be changed. The ears can be protected against trauma, chiefly 
trauma introduced by the patient himself. Other causes which 
must be investigated and corrected include anemia, vitamin 
deficiencies, and various allergies, of which more will be said 
later. A possible psycliogenic origin is surprisingly frequent. 
In the occasional case of otitis extema one or another of these 
causes is solely responsible. In many instances they are pres¬ 
ent in addition to bacterial or fungous invasion. In any event, 
treatment ivdll be less than adequate when they are not sought 
for and corrected. 

S. Judgment should be used in the selection of. therapeutic 
agents. As Senturia“ has well expressed it, only those which 
are worthy of clinical trial should be selected. Those which 
have no relationship to tlie conditions present should be 
rejected. There should be, in shoi-t, bacterial and fungous 
cross-matching. If more than one organism is pi'esent, the 
predominant organisms should be treated. If these principles 
had been borne in mind, a large number of agents used in the 
past in the treatment of otitis extema would never have been 
tested at all, and many of those presently employed would at 
once be discarded. A review of the literature indicates how 
little attention has been paid—and is still being paid — to 
this fundamental precept 
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In the same connection, it should be emphasized that when¬ 
ever it can be avoided, therapeutic agents should be used inde¬ 
pendently and not in combination, if only for the reason that 
agents used in combination may cancel each other out, 

k. Until quite recently, little attention lias been paid either 
to the pH of the extemal auditory canal or to the pH of the 
solutions applied to it. The impoidant studies of Fabricant 
and Perlstein'® have shown that these are matters which must 
be taken into consideration in all therapy. It is not uncom¬ 
mon, in fact, to find that the difference in efficiency of tivo 
apparently similar agents can be explained by the fact that 
one produces or enhances a state of acidity, which is the 
nonnal state within the canal, while the other produces or 
enhances a state of alkalinity, wliich is unphysiologic and 
which provides optimum soil for the propagation of infection. 
Behind every case of external otitis, I believe, are two fac¬ 
tors; interruption of the continuity of the epithelial lining 
and alteration of the pH from the acid to the alkaline side. 
Once these factors occur, bacteria and fungi have their great 
opportunity, and it is surprising how often their properties 
are activated by the use of solutions whose pH is on the alka¬ 
line side. 

5. Chemotherapy and antibiotic therapy have, paradoxical¬ 
ly, lost some of their usefulness because they have been so 
widely used. Sensitization is now a possibility to be borne in 
mind in all topical applications. Dermatologists contend that 
penicillin cannot be used locally much longer than five days 
without the appearance of erythema, vesiculation, and other 
evidences of sensitization. I think this is true of all other topi¬ 
cal applications. This complication, in fact, has kept me from 
using, except in very occasional cases, some antibiotics of 
established usefulness, as well as many of the newer agents 
such as isopar. A limited experience with them has indicated 
that patients are highly sensitive to them and that their effi¬ 
ciency would be counterbalanced by this annoying and some¬ 
times serious complication. 
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There are other renaons for employing antibiotic therapy 
cautiously. In the first place, the new chemotheiapeutic and 
antibiotic agents are useful, and indeed invaluable, in’condi- 
tions which are far more serious than otitis externa, or aie 
actually lethal, and their careless use for what is, after all, a 
minor disease may destroy their usefulness for the special 
patient in some later emergency. In the second place, all 
strains of organisms do not respond to agents which are ordi¬ 
narily effective against the species to which they belong. Some 
strains are originally resistant and some develop resistance in 
the course of treatment. Wien a lack of response to a prop¬ 
erly selected agent is observed, cultures should be repented 
and sensitivity tests run, to determine to what agent the 
organism is sensitive, and in what concentration. Drug-resist¬ 
ance to special strains, incidentally, probably explains some 
of the contradictory reports issued by observers of equal com¬ 
petence and reliability. 

6. Otologists who are not familiar with the studies by Sen- 
turia and Doubly" on the importance of the veliicles used for 
the agents selected for the ti-eatment of otitis extema would 
do well to familiarize themselves with them. They showed, for 
instance, that the incorporation of streptomycin, penicillin or 
mixtures of these two agents in water-insoluble vehicles re¬ 
sults in the complete inhibition of their antibacterial effect 
against certain organisms. WTien they were incoiTiorated in 
water-soluble vehicles, with the exception of propylene glycol, 
this loss of activity was not observed. Others have contrib¬ 
uted along the same lines. Zimmerman," for instance, pointed 
out that sulfa drugs are released only slowly and in minute 
quantities when they are incorporated in vaseline and lanolin 
bases. 

One’s oivn clinical experience is not necessarily in agree¬ 
ment with aU these observations. Clinically, for instance, I 
have not foimd, as Senturia and Doubly's studies showed, that 
oily vehicles interfere with the fungicidal activity of cresatin 
and thymol, nor have I found, as Fowler" did, that better 
results were secured with sulfamylon when it was employed in 
1 per cent solution of methyl cellulose rather than in carbo- 
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wax or in aqueous solutions. Nonetheless, the studies to which 
I have briefly alluded suggest that when poor results are 
secured with agents which are effective in vitro against par¬ 
ticular strains of organisms, it might be well to look into the 
vehicles in which they are being applied. 

7. Whatever drug is selected should be used for as brief a 

period as possible. It requires nice judgment, of course, to 
decide what is long enough and what is too long, but it is a 
decision which nonetheless must be made. Long-drawn-out 
treatment is unnecessary in most cases and, as already pointed 
out, may be hannful. The noi-mal physiology of the external 
auditory canal presupposes a dry, intact, homy layer of skin, 
and treatment should be designed, as far as possible, either to 
maintain it or not to destroy it any longer than is necessaiy. 
Tlie skin is often damaged by the use of wet dressings and 
ointments, which should always be regarded as temporary 
measures and discontinued as soon as possible. Strong chemi¬ 
cals may cause a dermatitis to be superimposed on the origi¬ 
nal bacterial or fungous infection. Desquamation may be a 
necessaiy pai-t of therapy, but when the need for it is past, 
measures should be taken to restore the normal status. In 
addition to the cessation of active ti’eatment designed to eradi¬ 
cate the infection, the use of a mild coal tar ointment which 
also contains salicylic acid (such as pragmatar) is often nec¬ 
essary to bring the skin back to normal. ^ 

8. Wliichever drug may be selected, in the light of the prin¬ 
ciples just discussed, must be applied in the light of certain 
other principles. It must be prepared in high enough concen¬ 
tration to affect the organisms against which it is used; there 
is no magic in solutions which do not meet tliis requirement. 
It must be applied in sufficient amounts to reach all parts of 
the external auditoiy canal. Contact betv^een it and the dis¬ 
eased tissues must be close and intimate, which is not possible 
unless the canal has been thoroughly cleansed. It must, as 
just pointed out, be applied sufficiently long to effect the 
desired results but not long enough to induce sensitivity. It 
must be promptly discontinued and replaced by some other 
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agent when it is evident that it is not accomplishing results, 
though the trial must lx; long enough for it to exert whichever 
therapeutic effect it is capable of. 

9. Theoretically there are numerous sound arguments 
against letting tiie patient with otitis externa participate in 
his own treatment, and I grant Fowler’s’' contention that an 
analysis of cases may contain errors if the otologist lias not 
been responsible for all the thempy. For practical reasons, 
however, it is simply not possible to see all patients vrith otitis 
daily, let alone several times daily, whicli is how most forms 
of therapy must be earned out. 

This circumstance means that the physician must be ex¬ 
tremely careful in demonstrating and explaining to the patient 
exactly how therapy is to De applied. He must also emphasize 
to him the importance of doing exactly what he is told — car¬ 
rying out treatment at the precise times specified, occupying 
the position demonstrated, and keeping the solution in the ear 
for tile time required. In my own office we avoid misunder¬ 
standings by giving the patient written instructions on all of 
these matters. 

My own experience, wliich I have no doubt is duplicated by 
others, is that patients are much more willing to carry out 
treatment, and to carry it out more accurately, if the method 
is made as simple as possible, and also, if I may so express it, 
as attractive as possible. Dyes such as gentian violet and 
merthiolate are conspicuous. Ichthyol ointment and Castel- 
lani’s paint are messy. From the otologist’s standpoint they 
have the additional, sometimes serious, disadvantage of ob¬ 
scuring the progress of the disease. It is true that sometimes 
they are necessary. Gentian violet, for instance, together ivith 
potassium iodide by mouth, is a very effective treatment of 
Monilia infections. It is also true that in McBumey and 
Searcy’s’ studies some of tliese agents, such as Castellani’s 
paint and merthiolate, rated rather high in the scale of effi¬ 
ciency in otomycotic infections. It would, therefore, be neces¬ 
sary to use them, in spite of their disadvantages, if nothing 
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else were available; but equally efficient agents, which lack 
these objections, are now available, and there is seldom any 
necessity for using undesirable dyes and ointments. 

10. Only in the exceptional case is hospitalization required 
for external otitis. As a general rule, the patient can be com¬ 
pletely ambulatoiy or can rest at home between ti’eatments. 
Occasionally a patient with severe furunculosis caused by a 
‘mixed infection, of with perichondritis, is hospitalized for 
parenteral antibiotic therapy. Misconceptions which have 
arisen on this point are probably attributable to the military 
experience, in which hospitalization for external otitis was 
fairly frequent. The explanation, of course, is that the cir¬ 
cumstances of military and civilian life are Vpidely different, 
and that certain regimens and precautions entirely compatible 
with the continuation of normal civilian occupations are often 
completely impractical for military personnel. 

It is perfectly possible to carry out most local treatments 
and manipulations in the properly equipped office. Sterile 
precautions should be employed and manipulations should be 
limited to those which are absolutely required, and should be 
as gentle as possible, since the superimposition of additional 
trauma may gr-eatly aggravate the condition and may intro¬ 
duce fresh infection. 

ELEMENTS OP THERAPY. 

To turn now to the active treatment of otitis externa, it is 
divided into several component parts, including 1, the relief 
of pain or discomfort; 2. the cleansing of the external audi¬ 
tory canal; 3. the elimination of the causative agent and the 
elimination or control of the predisposing causes which per¬ 
mitted it to become established; and 4. the restoration of the 
external auditory canal to a normal physiologic status. 

My own preference, if it seems that the application of heat 
by means of a light will not be sufficient for the control of 
pain, is the use of small doses of X-ray. The exact mechanism 
by which results are achieved may still be uncei’tain but there 
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is no doubt of the effectiveness of this metiiod. Sometimes 
relief is obtained in as little as tliree or four hours, and well 
over half of all patients require only a single application. 

I have used this method of relieving pain for a number of 
years. At first dosages varying from 42 to 62 r. were used. 
Then the dosage was gradually and cautiously increased, and 
at the present time I use 100 r. daily until relief is obtained, 
tliough in no case does the total dosage exceed 300 r. In addi¬ 
tion to the relief thus secured, preliminary X-ray therapy 
seems to shorten the duration of treatment. The application, 
of course, must be made by an experienced radiologist, with 
the proper precautions, and Gill and Gill’s' warning is timely, 
tliat repetition of the method in recurrent attacks is danger¬ 
ous because of the ease with which the function of the ceru¬ 
minous glands can be destroyed. 

X-ray applications, in addition to relieving pain, are useful 
when cellulitis is present They may be supplemented by 
wicks saturated with some such agent as Burow’s solution 
(1 per cent aluminum acetate). 

I am one of those who believe that if it were practical to see 
patients daily, which of course it is not, it would be possible 
to dear up most cases of otitis externa merdy by repeated 
daily deansing. I am aware that some reports in the litera¬ 
ture fail to bear out this belief, but, on the other hand, the 
cures obtained by Senturia and Broh-Kahn,'" for instance, in 
control cases in which only carboprop w'as used do seem to 
indicate the possibilities of simple deaning in simple cases. 
My own opinion, in fact, is that careful deansing explains the 
good results reported with certain agents which simply could 
not in themselves liave achieved the cures attributed to them. 

Be this as it may, tliere is no question that almost without 
exception observers who report good results from any method 
of treatment empliasize the necessity of deansing and drying 
the external auditory canal thoroughly before any applica¬ 
tions at all are made to it. There are a number of good rea¬ 
sons for this phase of therapy: 1. Moisture, maceration, and 
the accumulation of epithelial debris and dead tissue all offer 
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else were available; but equally efficient agents, which lack 
these objections, are now available, and there is seldom any 
necessity for using undesirable dyes and ointments. 

10. Only in the exceptional case is hospitalization required 
for external otitis. As a general rule, the patient can be com¬ 
pletely ambulatory or can rest at home between treatments. 
Occasionally a patient with severe furunculosis caused by a 
•mixed infection, of with perichondritis, is hospitalized for 
parenteral antibiotic therapy. Misconceptions which have 
arisen on this point are probably attributable to the military 
experience, in which hospitalization for external otitis was 
fairly frequent. The explanation, of course, is that the cir¬ 
cumstances of military and civilian life are -widely different, 
and that certain regimens and precautions entirely compatible 
•with the continuation of norunal civilian occupations are often 
completely impractical for military personnel. 

It is perfectly possible to carry out most local treatments 
and manipulations in the properly equipped office. Sterile 
precautions should be employed and manipulations should be 
limited to those which are absolutely required, and should be 
as gentle as possible, since the superimposition of additional 
trauma may greatly aggravate the condition and may intro¬ 
duce fresh infection. 

ELEMENTS OF THERAPY. 

To turm now to the active treatment of otitis externa, it is 
divided into several component parts, including 1. the relief 
of pain or discomfort; 2. the cleansing of the external audi¬ 
tory canal; S. the elimination of the causative agent and the 
elimination or control of the predisposing causes which per¬ 
mitted it to become established; and A. the restoration of the 
external auditory canal to a normal physiologic status. 

My o-wn preference, if it seems that the application of heat 
by means of a light will not be sufficient for the control of 
pain, is the use of small doses of X-ray. The exact mechanism 
by which results are achieved may still be uncertain but there 
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is no doubt of the effectiveness of this method. Sometimes 
relief is obtained in as little as three or four hours, and well 
over half of all patients require only a single application. 

I have used this method of relieving pain for a number of 
years. At first dosages varying from 42 to 62 r. were used. 
Then the dosage was gradually and cautiously increased, and 
at tlie present time I use 100 r. daily until relief is obtained, 
though in no case does the total dosage exceed 800 r. In addi¬ 
tion to the relief thus secured, preliminary X-ray therapy 
seems to shorten the duration of treatment. The application, 
of course, must be made by an experienced radiologist, with 
the proper precautions, and Gill and Gill’s' warning is timely, 
that repetition of the metliod in recurrent attacks is danger¬ 
ous because of the ease with which the function of the ceru¬ 
minous glands can be destroyed. 

X-ray applications, in addition to relieving pain, are useful 
when cellulitis is present They may be supplemented by 
wicks saturated with some such agent as Burow’s solution 
(1 per cent aluminum acetate). 

I am one of those who believe that if it were practical to see 
patients daily, wliich of course it is not, it would be possible 
to clear up most cases of otitis externa merely by repeated 
dally cleansing. I am aware that some reports in the litera¬ 
ture fail to bear out this belief, but, on the other hand, the 
cures obtained by Senturia and Broh-Kahn,’' for instance, in 
control cases in which only carboprop was used do seem to 
indicate the possibilities of simple cleaning in simple cases. 
My ovm opinion, in fact, is that careful cleansing explains the 
good results reported with certain agents which simply could 
not in themselves have achieved the cures attributed to them. 

Be this as it may, there is no question that almost without 
exception observers who report good results from any method 
of treatment emphasize the necessity of cleansing and drying 
the external auditory canal thoroughly before any applica¬ 
tions at all are made to it There are a number of good rea¬ 
sons for this phase of therapy: l. Moisture, maceration, and 
the accumulation of epithelial debris and dead tissue all offer 
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excellent conditions for the growth of organisms and for the 
production of an alkaline environment favorable to their 
growth. 2. The removal of debris brings to pass another re¬ 
quirement for effective treatment, that whichever agent is 
used must be brought into intimate contact with the tissues. 
3. Cleansing of the canal also sets up, so to speak, the most 
favorable conditions for overcoming the regional anatomic 
peculiarities which have much to do with the development of 
the disease. Attempts to relate the anatomic configuration of 
the infected external auditory canal to the presence of infec¬ 
tion in special cases have not been too successful, but the phy¬ 
sical and histologic structure of the exteraal ear favors the 
development of infection and thorough cleansing at least 
reduces the adverse influence of this tortuous, epithelial-lined, 
dead-end tube. 

Opinions dififer over the best method of cleansing the canal. 
Some prefer irrigations, some prefer suction because they 
fear the introduction of fluids. I think that this fear, provid¬ 
ing that the ear is thoroughly dried afterward, is unfounded. 

My own plan, in the usual case, is to cleanse the ear gently 
by suction, first using the smallest size Frazier tip, and near 
the attic using a tip devised in my office for this purpose. 
This tip is malleable and, therefore, can be bent to reach 
inaccessible areas. Finally, the canal is irrigated with an 
ounce of 96 per cent alcohol and is thoroughly dried. For the 
irrigation I use the 2 oz. DeVilbiss bottle, which is easier to 
handle than a syringe and use compressed air for both irri¬ 
gating and drjdng purposes. 

This is not a procedure which can be hurried. It must be 
done deliberately, carefully and very gently. If it is done in 
this way it is not painful, though it may take as long as 15 
or 20 minutes. Lighting must be adequate. If edema is so 
great that the initial manipulations are limited, a wick is 
inserted for 24 hours, saturated with Burow’s solution, which 
I prefer because the pH (4.4) is on the acid side. At the 
end of 24 hours the desquamated membrane can usually be 
I'emoved manually without difficulty. 
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Like most other otologists, I believe that cenimen should be 
removed from an infected eai‘, along with all other debris. 
Philpott and Chessen" comment rather bitterly on the diffi¬ 
culty of educating both soldiers and medical personnel to its 
“beneficently bactericidal” properties, but too much evidence 
exists that bacteria and fungi can grow on wax to make it 
wise to leave it in an infected ear. 

A few words might be said about irrigating solutions. 
Some otologists feel that the solution remains in contact with 
the tissues too brief a time to make anything but water 
worthwliile. In that case, tap water is as good as anything, 
though it might be well to follow it with alcohol. Some prefer 
hypertonic salt solution. Others regard it as irritating and 
use isotonic solution. ST 37 and sodium bicarbonate have 
been recommended. Many prefer hydrogen peroxide. In Mc- 
Bumey and Searcy’s' studies a 3 per cent aqueous solution of 
hydrogen peroxide occupied fifth place as a bactericide and 
hventy-sixth place as a fungicide. It is undoubtedly a valuable 
agent in both bacterial and fungous otitis externa, especially 
because of its ability to dissolve cerumen, crusts, scales and 
pus. It has no sensitizing properties, and when it is used in 
the proper concentration it does not harm the skin. 

My own preference, as I have indicated, is for alcohol in 
96 per cent concentration. It is interesting to note that alcohol 
has been used in otitis externa since 1874, and that Ballanger, 
in 1909, called it the remedy par excellence for fungous infec¬ 
tions.' McBumey and Searcy' found that, regardless of the 
concentration employed, alcohol had no effect on any variety 
of Aspergillus on which it was tested. It is, nonetheless, an 
extremely useful cleansing agent and it has the great advan¬ 
tage that if any quantity should inadvertently be left in the 
ear, it promptly evaporates. 

McBumey and Searcy,' in 1936, tested 69 drugs and com¬ 
binations of drags which had been recommended for use in 
otomycosis up to that time Offhand, I would say that at least 
as many drugs and combinations have been recommended 
since that date. 
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Before going on to the treatment of special types of otitis 
externa, we should be reminded that the classification of the 
disease is notoriously unsatisfactory. The general tenn does 
not indicate that this is not a single pathologic entity but a 
group of etiologically different conditions. On the other hand, 
clear-cut classification is difficult for several reasons, one of 
which is the practical one that the various forms tend to 
merge into each other: an otomycotic infection, for instance, 
soon becomes bacterial also, as does a primary traumatic or 
hemorrhagic lesion. An acute infection may become chronic, 
and a clironic or subacute infection may present acute exac¬ 
erbations. The American Academy of Ophthalmology and 
Otolaryngology or the American Otological Society would per¬ 
form a useful service if an acceptable classification could be 
devised and generally adopted. 


MANAGEMENT OF SPECIAL TYPES. 

Circumscribed Otitis Extei'na. Circumscribed extenial oti¬ 
tis differs in no respect except location from a furuncle else¬ 
where in the body, and in the absence of treatment its natural 
history is the same. In the occasional case it may be possible 
to abort it by the use of small doses of X-ray. Usually it is 
seen later, and treatment must begin with the relief of pain 
by diathermy, external heat, analgesics, and small doses of 
X-ray, according to indications. Wicks saturated with iodex 
ointment are inserted into the ear if the epithelium is grossly 
intact; otherwise, cresatin-soaked wicks are used. Hot com¬ 
presses may be employed to expedite localization, which is the 
objective of all treatment. It is sometimes wise to remove the 
tops of localized lesions, but surgical incision and drainage are 
practically never necessaiy. 

Recurrent furunculosis demands a search for, and elimi¬ 
nation of, possible foci of infection. Diabetes should always 
be excluded as a possible cause. X^-ray- applications, three 
jtmes-weekly in 100 r. dosages, to a total dosage of 500 r., will 
control some casesi Staphylococcic toxoid and autogenous yac- 
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cines may be tried. If the condition is obstinate it is well to 
resort at‘once to'one or two intramuscular injections of peni¬ 
cillin (400,000 units). 

If furunculosis of the external ear is secondary to otitis 
externa diffusa or otitis media, the patient should be hos¬ 
pitalized and treated with penicillin (400,000 units) every 12 
hours together with streptomycin (0.5 gm.) every six hours, 
the reason for the combination being that these lesions are 
likely to be Gram-negative as well as Gram-positive. 

Diffme Otitis Externa. By the trial and error method I 
have come to limit the agents I usually employ in otitis 
externa diffusa to sulfamylon for Pseudomonas and other 
Gram-negative infections, aureomycin for Staphylococcus and 
other Gram-positive infections, and cresatin, witli or without 
thymol, for fungoid infections. Since I have followed this 
plan I have had almost uniformly good results, and I recom¬ 
mend it to you as being botli simple and logical. 

Sulfamylon, my ovm laboratory studies” show, is consist¬ 
ently effective in vitro against the organisms commonly found 
in otitis externa, solutions varying in strength from 4 per cent 
down to 0.2B per cent effectively inhibiting growtli in all the 
cultures tested. Additional studies showed that the optimum 
bactericidal effect was obtained when a 1 per cent solution 
was kept in contact with the bacteria for a five-minute period, 
about as long, incidentally, as a patient who is not incapaci¬ 
tated by his disease will submit to inactivity at any single 
time. Although streptomycin would probably be as effective 
against the bacteria susceptible to sulfamylon, the latter is 
preferred because its pH is acid, while that of streptomycin is 
alkaline. 

At the patient’s initial visit, after careful cleansing, the 
fungicide of choice (cresatin, wth or without thymol) is 
applied if the disease is thought to be fungous in origin, 
which most of the time it is not. Otherwise, sulfamylon is 
applied and the patient is shown exactly how to use it He 
lies on the nonaffected side, instills the 1 per cent aqueous 
solution into the ear, and permits it to remain for exactly five 
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minutes. The ear is then blotted dry with cotton and a cotton 
wick is inserted, which is changed often enough to keep it 
from being saturated with discharge. Treatment is carried 
out twice a day. 

If severe cellulitis is associated with diffuse otitis extenia 
it is well to delay sulfamylon therapy for 24 hours and in the 
interim employ wicks saturated with Burow’s solution. They 
are kept moist by the application of drops for 15 minutes 
every two to tlmee hours. Diy cotton wicks are used bet^veen 
treatments. 

When the patient returns for his second visit, usually 48 
hours later, the further procedure depends upon his progress. 
The ear, as a rule, is greatly improved, probably as the result 
of the thorough cleansing as well as of the action of sulfa¬ 
mylon. If the infection is clearly under control the ear is again 
cleansed, then is dried thoroughly and dusted with sulfanila¬ 
mide powder. The patient is insti'ucted to discontinue all 
medication and to make every effort to keep water out of the 
ear for the next three to four weeks. If the response has been 
less than satisfactory, the initial treatment is repeated, and- 
the patient returns for further treatment and observation, 
preferably every 48 hours, until control is achieved. 

If good results are not apparent at the second visit, smears 
and cultures are made and subsequent therapy depends upon 
the laboratory findings. The report usually shows 1. mixed 
organisms with Pseudomonas predominating, 2. mixed organ¬ 
isms with Staphylococcus predominating, S, Streptococcus 
with the precise type named, or U. B. pyocyaneus. If a 
pure Staphylococcus is reported, or a mixed infection with, 
Staphylococcus predominating, a coagulase test is run. If it is 
reported negative, the Staphylococcus is disregarded and sul¬ 
famylon is continued, as if the infection were Gram-negative. 
If the test is reported positive, sulfamylon therapy is discon¬ 
tinued and the patient is treated with aureomycin, in the forai 
of ophthalmic solution. I find this method far more effective 
than the penicillin therapy (intramuscular and parenteral) 
which I formerly used. 
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A precaution which should not be omitted after the con¬ 
clusion of treatment is the healing of any fissures of the mea¬ 
tus which may be present. They are cleansed, cauterized with 
10 per cent silver nitrate, and then dusted with sulfanilamide 
powder. 

Otomycosis. If the otitis is thought to be fungous in origin, 

. 1 per cent thymol in cresatin solution is applied to tlie exter¬ 
nal canal following cleansing, which must include the removal 
of all visible scales. A wick saturated with the same solution 
is tlien left in place for 24 hours. Blonds, or patients whose 
skin seems sensitive, are treated with a dilute solution of 
cresatin (60 per cent) and usually without thymol. After the 
wick is removed, the solution' is continued ns drops, applied 
in the usual manner, twice daily. 

The point of this therapy is the keratolytic action of cresa¬ 
tin. Cresatin alone, or thymol alone, or the two drugs in com¬ 
bination, were the moat effective tested by McBumey and 
Searcy’ against Aspergillus, and in the years that have passed 
since their investigation no more effective fungicides have 
been found. If the thymol is too irritating, cresatin alone 
seems equally useful. In the McBumey-Searcy studies tlie 
difference in their in vitro effectiveness was only fractional 

Senturia's’ studies on the fungi most often found in 
the ear showed that sulfanilamide is markedly effective 
against aspei'gillus, penicillium and mucor though not against 
monilia. He, therefore, recommended a powder composed of 
sulfanilamide for its fungicidal action, sulfathiazole for its 
antistaphylococcic action, and zinc peroxide for its oxidizing 
effect in the proportions 4 :4 :2. Like Senturia, my experience 
with this powder has been that, when it is applied, pain is 
promptly relieved or greatly diminished, edema is decreased, 
and the discharge becomes much less. The promptness of 
results is proportionate to the severity of the case. I have 
found, however, that this is not a stable preparation, and I 
am beginning to use sulfanilamide powder alone, or the Wha¬ 
len preparation containing thymol, after cresatin-thyraol ther¬ 
apy Is discontinued. 
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Eczematoid Otitis Externa. With the measures just de¬ 
scribed, about 75 per cent of all patients with external otitis 
will get well promptly or with reasonable promptness. The 
remaining 25 per cent furnish most of the problems. 

The type of external otitis loosely classified as eczematoid 
heads the list of these problems. The infections are frequently 
of low gi’ade and of gi’eat chronicity. They require intensive 
therapy, which must be continued over long periods of time. 
Often it is necessary to substitute one drug for another. 
Treatment is frequently complicated by the fact that the 
patient has had the disease for a long time and has had many 
previous forans of treatment. 

In this type of case the initial investigation is thorough. 
The general as well as the local condition is surveyed, and 
such consultations as are necessaiy are secured. Laboratoiy 
investigations include cultures, smears, blood serology, com¬ 
plete blood picture, and hematocrit. Foci of infection are 
searched for. Allergic possibilities are investigated. Nothing, 
in short, is omitted which might throw light upon the picture. 
All medication is discontinued and treatment is limited to 
simple cleansing and the use of dry wicks until the etiology 
is established. Cosmetics are discontinued and nonallergic 
products are substituted. The patient is warned against 
scratching the ears, and gloves are recommended for night 
wear to prevent it. A possible psychogenic origin is always 
suspected in this type of case. My own experience, in fact, 
indicates that this type of persistent otitis externa does not 
occur in stable persons. 

It is difficult to generalize about the treatment of eczema¬ 
toid otitis externa, since it depends chiefly upon the under¬ 
lying cause. It may include the vitamin therapy, especially 
thiamin chloride, liver extract or thyroid extract. If the skin 
has become hyperkeratotic, some keratolytic agent should be 
used briefly, usually some preparation of salicylic ointment. 
If secondaiy infection has occurred, aureomycin is prefer¬ 
able to penicillin, since eczema occurs only in hypersensitive 
patients, who are frequently sensitive to the later drug. Ra- 
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dlotherapy in small doses may be useful. It is difficult to 
evaluate the forms of therapy suggested in some contributions 
to the subject since the variety of agents used simultaneously 
make it impossible to determine the worth of any single drug. 

Other Types. Tlie various forms of true allergic otitis 
externa, with which the eczematoid variety overlaps, are read¬ 
ily treated by removal of the causative agent, followed by 
strict cleanliness and the application of some soothing oint¬ 
ment. It is my experience that in many instances allergic 
otitis is induced and perpetuated by the therapy used to treat 
otitis externa. 

Seborrheic dermatitis, which is not a very common variety, 
can bo treated only in combination with treatment of the 
scalp disease, which is usually primary. Treatment consists 
of the use of a keratolytic agent followed by a bland ointment, 
to restore the skin to its normal condition. 

Eiysipelas, which is a streptococcic infection, is best treated 
in the ear, as elsewhere on the body, by a combination of 
sulfathiazole by mouth and penicillin intramuscularly. Trau¬ 
matic external otitis requires little more than the elimination 
of the traumatizing agent, after which natural healing is per¬ 
mitted to occur. If infection is superimposed, the treatment 
is that used in bacterial otitis externa. 

In granulomatous otitis externa, gentle, daily cleansing is 
the most important part of therapy. Pedunculated granula¬ 
tions may be removed with forceps, or may be touched \vith 
a probe dipped in silver nitrate or pure carbolic acid. The 
ear is then dusted with sulfanilamide and dry wicks are 
applied by tlie patient ns necessary. Healing is slow and new 
lesions may appear even after it seems to have occurred. In 
this type of otitis externa the organisms present are usually 
those which normally inhabit the external auditory canal and, 
thei-efore, the use of antibiotic agents is unnecessary. It is 
usually wise, however, to run a cytologic test, to check for 
mucus threads, whose presence would indicate an overlooked 
pin-point perforation of the tympanum. 
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Hemorrhagic otitis externa (bullosa hemori'hagica) is best 
treated by mechanical rupture of the bullae, under strict 
aseptic technique, with a rayi-ingotome or some similar knife. 
Pain is usually promptly relieved. Bonain’s mixture is applied 
for 15 minutes before the incision of the lesions, to anesthetize 
the parts. 

Chondrodermatitis, which is a very painful and quite un¬ 
common condition, responds only to some method of cauteri¬ 
zation or complete excision. Chemotherapy and antibiotic 
therapy are always indicated in perichondritis. 

A wide variety of purely dennatologic conditions may affect 
the ear, and a consultation with the dermatologist is often 
indicated. The otologist, however, must continue to control 
thei'apy, regardless of the consultant called into the case, since 
treatment of the external auditoiy canal is always indicated 
and no other specialist is ti’ained or equipped to apply it. 

Up to very recently the treatment of herpes zoster oticus 
was entirely symptomatic and not at all satisfactory. Recent¬ 
ly, on the suggestion of Hilger,='’ I have been using intra¬ 
venous injections of procaine, ascorbic acid and adrenalin, the 
pi’ecise method depending upon the type of case. Aureomycin 
is used with this regimen, and the results, in the few cases I 
have treated by this means, far sui-pass the results of any 
other method I have previously used. 

THE NEWER DRUGS. 

I regret that because of lack of time I cannot discuss the 
newer drugs recommended for otitis externa. I have not 
duplicated the good results reported by Reardon^* and by 
Walker^= with isopar, chiefly because my patients have shown 
such a degree of sensitivity that I could not continue its use. 
I have had much the same experience with furacin as well 
as with compound 280 (dibromsalicyladehyde), with which 
Hayes and Halh’ have had a favorable experience. Gill’s- 
objection to the latter preparation on the ground of its high 
pH (8.0 to 8.2), which is definitely on the alkaline side, is 
well taken. Sullivan and Smith,"*^ because so many of their 
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patients were sensitive to it, now use it only as a last resort 
The excellent results reported by Ochs” from acetic acid, 
which he used in the form of household vinegar, are so 
impressive that the method seems well worth a trial. Nel¬ 
son’s” results in the Pacific were equally good. Tlie "sloppi¬ 
est ears,” he reported, were often clean, dry and healthy- 
looHng 48 hours after treatment was begun, though he 
warned that recurrence was Ukely if applications were not 
continued for several days longer, 

PROPHYLAXIS. 

I,et me conclude this presentation with a few words about 
prophylaxis in otitis externa I doubt that any of the various 
methods wlueh have been suggested is as effective as the 
simple plan of keeping the ears clean by the ordinary rules of 
cleanliness, rinsing them free of soap, drying them carefully 
whenever they have been wet, and then letting them entirely 
alona This prohibition extends to the removal of wax, which 
should be left undisturbed unless for any reason an otologist 
thinks it necessary to remove it. 

Certain predisposing factors cannot be controlled, such as 
the temperature and humidity in tropical climates, but special 
care can be exercised to keep the ears dry when perspiration 
is profuse. Even those who do not accept swimming as a 
usual cause of otitis externa — as I do not—would agree 
that it is well to avoid this exorcise during the course of the 
disease and until treatment Is concluded. Some observers 
believe that methods intended to protect the ear during bath¬ 
ing and swimming actually predispose to infection. My own 
feeling is that if any such attempt is made it should be lim¬ 
ited to the use of lamb’s wool plugs. If mothers insist on 
sometliing more impressive, they may be given a simple solu¬ 
tion of mercuric chloride (1:6,000) In 60 per cent alcohol, to 
be used as drops, after whlcli the ear is blotted dry. 

The continued use of alcohol, salicylic acid, boric acid, 
acetone, sulfanilamide powder and other agents in various 
combinations has been recommended, but I think tlie current 
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opinion is that the ears are best left alone except for the 
simple hygienic measures already mentioned, on the gi’ound 
that the moi'e closely normal physiologic conditions are ap¬ 
proximated, the less likely is a recurrence of infection. 


SUMMARY. 

The ti’eatment of otitis exteraa should be a matter of 
principles rather than of the use of special agents. Once 
principles are established and understood, other thei’apeutic 
details fall into their proper relationship. The best results 
are secured by otologists who limit themselves to a few agents, 
select them because of their antibacterial or fungicidal effects, 
employ them for as brief a period as the necessities of the 
case permit, and supplement them by thorough cleansing of 
the external auditory canal and by measures for the relief of 
discomfort. 
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A NEW INSTRUMENT FOR USE IN MAKING ANTRUM 

WINDOWS* 

Morris Davidson, M.D., 

St. Louis, Mo. 

Otolarjmgologists who have made antnim windows are 
aware of the many difficulties that accompany such proce¬ 
dures. Several different instruments must be used and fre¬ 
quently these instruments do not possess the necessary angle 
or cuiwe to pennit satisfactory removal of the bony tissues in 
the lateral nasal wall. 

An antrum window perfox-ator and enlarging cutter of one 
piece lias been de\dsed which eliimnates the necessity for 
varied perforating, rasping and biting instruments. Tlxis in- 
strvmient has a chain drive and can be quickly attached to any 
standard dental handpiece. The dental engine should be oper¬ 
ated at the lowest speed. Tlxe angle of the tip is approxi¬ 
mately 45 degrees. Employing the dental engine and hand- 
piece which are now available in most operating rooms, the 
entire procedure of making antrum windows can be accom¬ 
plished with tlxis single instrument. 

The first portion of the instxniment is a perforator burr for 
use in entering the maxillaxy antrum throxxgh the inferior 
meatus. The poxTion behind the pex-forator is a concave cutter. 
Mfixen the pexToration has been accomplished the instrument 
is moved in circular manner and the concave cutter pox-tion 
is used to enlarge the window to the desired size. In a matter 
of a few seconds a large antrum window can be made with 
smooth edges, the margins of wlxich can be extended in any 
direction with ease. 

•From the Department of Otolarynproloe^’, “Washington University Medical 
School, St, Louis, Mo. 

Editor’s Note: This ms. received In Laryngoscope Office and accepted for 
publication, Nov. 3, 1950, 
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This instrument has also been used to enter and enlarge the 
opening through tlie canine fossa during the Caldwell-Luc 
operation. 


Because of the possibility of explosion, this instrument has 
not been used in those cases operated under general anesthesia 
in which one of the explosive anesthetics has been used. 




KENFIELD MEMORIAL SCHOLARSHIP. 

In 1937 a sum of money was subscribed in memory of Miss 
Coralie N. Kenfield, of San Francisco, Calif., a teacher of 
advanced methods in teaching lipreading. This money, placed 
in the Kenfield Memorial Fund, is administered by the Ameri¬ 
can Hearing Society and provides an annual scholarship. The 
amount of the Kenfield Memorial Scholarship for 1951 is 
$ 100 . 00 . 

Applications for the scholarship will be considered from 
any resident of the United States who desires to teach lip- 
reading (speechi'eading) with or without other types of hear¬ 
ing and speech therapy, and who can meet the following re¬ 
quirements ; 

A. Personal. Well adjusted individual with a pleasing per¬ 
sonality, legible lips, a good speech pattern and no unpleasant 
mannerisms. B. Education. College gi'aduate with a major 
in education, psychology, and/or speech. If the applicant is 
hard of hearing, 30 clock hours of private instruction under an 
approved teacher of lipreading or 60 clock hours of instruc¬ 
tion in public school classes under an approved teacher of lip- 
reading are required. 

The winner of the scholarship may take the Teacher Train¬ 
ing Course from any nonnal training teacher or school or 
university in the United States offering a course acceptable 
to the Teachers’ Committee of the American Hearing Society. 
The scholarship must be used witliin one year from the date 
the award is made. 

Applicants must be prospective teachers of lipreading to the 
hard of hearing. Those already teaching lipreading cannot be 
considered. 

Applications must be filed between March 1 and May 1, 
1961, with: Miss Rose V. Feilbach, Chairman, Teachers’ 
Committee, 1157 North Columbus Street, Arlington, Va. 
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January 1, 1961. 

HEARING AIDS ACCEPTED BY THE COUNCIL ON 
PHYSICAL MEDICINE OF THE 
AMERICAN MEDICAL ASSOCIATION. 

As of April 1, 1950. 

Aurex Model F and Model H. 

Uantilactorer: Am^z Corp., 1117 N. FraBkliJa 6U Cbloa^, HI. 

Beltone Mono-Pac; Beltone Harmony Mono-Pac; Beltone Sym- 
phonette; Beltone Mono-Pac Model M. 

Manulactorer: Beltona Heaiiof Aid Co., 14&0 W. l&th 8U CbJoago, Ill. 

Cleartone Model 600; Cleartone Regency ModeL 

Itlacufacturer: American Sound Producta, Ino., 34E’4 S. Miohigan Are., 
Cbicago 16, m. 

Dyaonic Model 1. 

Uanufactorer: Dynainle Hearing Alda, 48 Exchange PL. New York 6, 
N. Y. 

Electroear Model C. 

Manufacturer: American Earphone Co., Incv, 10 East 48rd BL, Neir 
York 17. N. Y. 

Gem Hearing Aid Model V-35; Gem Model V-60. 

Manufacturer; Gem Ear Phone Co., Inc., 60 W. 29th SL, Ner^r York 1, 
N. Y. 

Malco Atomeer; Maico UE-Atoraeer; Maico Quiet Ear Models 
G and H. 

Manufactnrer; Maico Co.. Ino., North Third SL, MJnneapolii, Minn. 

Means Aurophone Model 200; 1947—^Meara Aurophone Model 
98. 

Manufacturer: Hear* Radio Hearing Derice Corp., 1 W. 84th St., New 
York. N. Y. 

Micronic Model 101 (Magnetic Receiver); Micronic Model 808. 

(See Silver Micronic.) 

Manufacturer: Micronic Co.. 727 Atlantic Are.. Boston 11, Mass. 
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Microtone T-3 Audiomatic; Microtone T-4 Audiomatic; Micro¬ 
tone T-5 Audiomatic; Microtone Classic Model T9; Micro¬ 
tone Model 45. 

Manufacturer: Microtone Co., 4602 Nicollet Ave., Minneapolis 9. Minn. 

National Cub Model C; National Standard Model T; National 
Star Model S; National Ultrathin Model 504; National 
Vanity Model 506. 

Manufacturer: National Hearing Aid Laboratories, 815 S. Hill St, Los 
Angeles 14, Calif. 

Otarion Model E-1; Otarion Model E-IS; Otarion Model E-2; 
tarion Model E-4; Otarion Models F-1 and F-2. 

Manufacturer: Otarion Hearing Aids, 169 N. Dearborn St, Chicago, Ill. 

Paravox Models VH and VL (Standard); Paravox Model 
XT (Xtra-Thin) ; Paravox Model XTS (Xtra-Thin); 
Paravox Model Y (YM, YC and YC-7) (Veri-Small). 

Manufacturer: Paravox, Inc., 2056 E, 4tb St, Cleveland, Ohio. 

Radioear Permo-Magnetic Multipower; Radioear Permo-Mag- 
netic Uniphone; Radio Ear All Magnetic Model 55; 
Radioear Model 62 Starlet. 

Manufacturer: E. A. Myers & Sons, 306 Beverly Rd., Mt Lebanon. Pitts¬ 
burgh. Ha. 

Silver Micronic; Silver Micronic (Magnetic and Crystal) 
Models 202M and 202C. (See Micronic.) 

Manufacturer: Micronic Corp., 101 Tremont St, Boston 8, Mass. 

(See Micronic.) 

Silvertone Model 103BM. 

Manufacturer: National Hearing Aid Laboratories, 816 S. Hill St, Los 
Angeles 14, Calif. 

Distributor: Sears-Roebuck & Co., 926 S. Homan Ave., Chicago 7, ni. 

Silvertone Model M-35. 

Manufacturer: Mlcrome Co., 727 Atlantic Ave., Boston 11. Mass. 

Distributor: Sears-Roebuck & Co., 926 S. Homan Ave., Chicago 7, III. 

Silvertone Model P-15. 

Manufacturer: W. E. Johnston Mfg. Co., 708W. 40th St, Minneapolis. 
Minn. 

Distributor: Sears-Roebuck & Co., 926 S. Homan Ave., Chicago 7, Ill. 

Solo-Pak Model 99. 

Manufacturer: Solo-Pak Electronics Corp., Unden St., Reading, Mass. 

Sonotone Model 600; Sonotone Model 700; Sonotone Model 
900; Sonotone Models 910 and 920; Sonotone Model 925. 

Manufacturer: Sonotone Corp., EUnsford, N. Y. 
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Superfonic Hearing Aid. 

Mannfactorer: American Sound Producta, Int, 2<6< S. Ulohlgan Are., 
Cblcato, lU. 

Televox Model E. 

Manntactorer: Teleroi Mf*. Co, 117 S. Broad St., Philadelphia 7. Pa. 

Telex Model 22; Telex Model 97; Telex Model 99; Telex Model 
200; Telex Model 1700. 

Manufacturer: Telex, Inc, Minneapolia 1, Minn. 

Tonemaster Model Royal. 

Manufacturer: Tonemaatera, Inc., 100 S. Waahlngton St., Peoria 2, liL 

Trimm Vacuum Tube No. 300. 

Manufacturer: Trimm, Inc,, 100 W. Lake St, Llbertyville, Ill, 

Unex Model “A”; Unex Midget Model 96; Unex Midget Model 

110 . 

Manufacturer; Nichoia & Clark, Bathome, Maaa. 

Vacolite Model J. 

Manufacturer: VacoUte Co, SOOS N. Hendereon St, Dallaa S, Tex, 

Western Electric Model 63; Western Electric Model 64; West¬ 
ern Electric Models 65 and 68. 

Manufacturer: Weatam Electric Co, Inc, 120 Broadway, New York 6, 
N. r. 

Zenith Model 76; Zenith Miniature 76. 

Maonfactorer: Zenith Radio Corp, 6001 OIckena Ave, Chicago, BL 

All of the accepted hearing devices employ vacuum tubes. 

Accepted Hearing Aids more than five years old have been 

omitted from this list for brevity. 

TABLE HEARING AIDS. 

Aurex (Semi-Portable)— Jour. A. M. A., 109:686 (Aug. 21), 
1937. 

Manufacturer: Aurex Corp, 1117 N. Fkanklln St, Chicago (10), ni 

Precision Table Hearing Aid— Jour. A. il. A., 189:785-786 
(Mar. 19), 1949. 

Manufacturer: Preclalon Electronlca Co, 860 Weat Oakdale Ave, Chi* 
cage II, 111 

Sonotone Professional Table Set Model 60— Jour. A. M. A., 
141:658 (Nov. 16), 1949. 

Manufacturer: Sonotone Corp,, Elmaford, N. Y. 

AH of the Accepted hearing deTlcea employ racuum tnbea. 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES. 


AMERICAN OTOLOGICAL SOCIETY. 

President; Dr. Kenneth M. Day, 121 University Place, Pittsburgh, Pa. 
Secretary: Dr. John R. Lindsay, 950 E. 69Ui St, Chicago 37, 111. 

Meeting: The Green Brier, White Sulphur Springs, W. Va., May 11-12, 
1951. 


AMERICAN LARYNGOLOGICAL ASSOCIATION. 

President: Dr. Gordon B. New, Mayo Clinic, Rochester, Minn. 

Secretary: Dr. Louis H. Clerf, 1630 Locust St, Philadelphia 2, Pa. 
Meeting; Green Briar Hotel, White Sulphur Springs, W. Va., May 9-10, 
1951. 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC. 

President: Dr. Louis H. Clerf, 1530 Locust St. Philadelphia 2, Pa. 
Secretary: Dr. C. Stewart Nash, 108 Medical Arts Bldg., Rochester, N. Y. 
Meeting: White Sulphur Springs, W. Va., May 6-8, 1961. 


AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY. 
Chairman: Dr. James M. Robb, 641 David Whitney Bldg., Detroit, Mich. 
Vice-Chairman: Dr. J. M. Robison, 1304 Walker Ave., Houston 2, Tex. 
Secretary: Dr. Sam H. Sanders, 1089 Madison Ave., Memphis 3, Tenn. 


AMERICAN BOARD OF OTOLARYNGOLOGY. 
Meeting: Richmond, Va., May 1-4, 1961. 


THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA. 

Chairman: Dr. Victor Alfaro. 

Vice-Chairman; Dr. Irvin Feldman. 

Secretary; Dr. Frasier Williams. 

Treasurer; Dr. John Louzan. 

Meetings are held on the third Tuesday of October, November, March 
and May, 7:00 P.M. 

Place; Army and Navy Club, Washington, D. C. 
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AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY. 

Preildent: Dr. J. ilaokeniie Brows. 1136 W. 6th SL. Lob Angeles. CoUt 
Pr«B!dent*Elect: Dr. Derrick ValL Chicago, ni. 

ExecntlTe Secretary: Dr. WUliam L. BonedloL Mayo Clinic, Rocbeater, 
Minn. 

AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY. 

President: Dr. George E. Shamhangh. Jr., 65 E. Washington SL, Chi¬ 
cago. ni. 

President-Elect: Dr. Wm. H. Evans. 34 Wick Ave., Youngstown, Ohio. 
Secretary-Treasurer: Dr. Joseph Hampsey, 806 May Bldg., Pittsburgh 22, 
Pa. 

Meeting: Havana. Cuba, 1962. For infonnation address the Secretary. 

PAN AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY 
AND BR0NCH0.E80PHAQ0L0QY. 

President: Prof. Justo Alonso, 

Secretary: Dr. Oheraller L, Jackson. 266 S. 17th St., Philadelphia, Pa. 
Meeting: Havana, Cuba, 1962. For Information, address Dr. Chevalier L. 
' Jackson, 8401 N. Broad 6L. Philadelphia 40, Pa. 

AMERICAN BR0NCHa£60PHAQEAL ASSOCIATION. 
President: Dr. LeRoy A. Schall, 243 Charles SL, Boston. Mass. 

Secretary: Dr. Edwin N. Broyles, 1100 N. Charles SL, Baltimore 1, Md. 
Meeting: White Sulphur Springs, W. Va., May 7-8, 1961, P. M. 

LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. AJden H. Miller. 

Secretary-Treasurer: Dr. Victor GoodhllL 

Chairman of Section on Ophthalmology: Dr. Dennis V. Smith. 

Secretary of Section on Ophthalmology: Dr. Carroll McCoy. 

Chairman of Section on Otolaryngology: Dr. Howard P. House. 

Secretary of Section on Otolaryngology: Dr. Edwin Scobee. 

Place: Los Angeles County Medical Association Dnlldlng, 1926 WHshlre 
Bird., Los Angeles, Calif. 

Time: 6:00 PJd., fourth Monday of each month from September to May, 
Inclusive. 

AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY. 
President: Dr. Alfred Schattner, 116 E. Slit StreeL New York 21, N. Y. 
Secretary: Dr. Norman N. Smith, 291 Whitney Avenue, New Haven 11, 
Conn. 

NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY. 
President: Dr. G. M. Billings,'Morganton, N. C. 

Secretary and Treasurer: Dr. Macl^ean B. Leath, High PolnL N. 0. 

Time and Place: Sept 11-18, HcndersonvUle, N. C, Jointly with the South 
Carolina Society of Ophthalmology and Otolaryngology, 
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THE INSTITUTIONS OFFERING EIGHT-NINE MONTHS’ 
COURSE IN BASIC SCIENCE IN OTOLARYNGOLOGY 

LEADING TO 

CERTIFICATION AND HIGHER DEGREES* 


COLLEGE OF MEDICAL EVANGELISTS 

Graduate School of Medicine 
Boyle and Michigan Avenues 
Los Angeles 33, California 


HARVARD MEDICAL SCHOOL 

25 Shattock Street 
Boston 15, Massachusetts 
at Harvard Medical School and 
Massachusetts Eye and Ear Infirmary 


NORTHWESTERN UNIVERSITY SCHOOL OF MEDICINE 

Evanston, Illinois 


UNIVERSITY OF ILLINOIS COLLEGE OF MEDICINE 

1853 West Polk Street 
Chicago 12, Illinois 


UNIVERSITY OF PENNSYLVANIA 

Graduate School of Medicine 
36th and Pine Streets 
Philadelphia, Pennsylvania 


WASHINGTON UNIVERSITY SCHOOL OF MEDICINE 

Euclid Avenue and Kingshlghway 
St, Louis 10, Missouri 


TULANE MEDICAL SCHOOL 

1430 Tulane Avenue 
New Orleans 12, Louisiana 
at Tulane Medical School and 
Eye, Ear, Nose and Throat Hospital 


NEW YORK UNIVERSITY 

Bellevue Medical Center 
Post-Graduate Medical School 
477 First Avenue 
New York 16, New York 

Basic Sciences In Otolaryngology 
September through June 
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EMBRYONIC HEARING ORGANS AFTER MATERNAL 
RUBELLA.*t 

LeRoy A. SCHALL, M.D.; M. H. LimiE, M.D., 
and G. Kelemen, M.D., 

Boston, Mass. 

Since the fii'st communication of Gregg, in 1941, on con¬ 
genital defects in the progeny after rubella (German measles) 
of the mother, suffered befoi'e or during pregnancy, the ques¬ 
tion has been discussed with increasing momentum. The pres¬ 
ent paper is restricted to one detail; deafness in the progeny. 
As to survey of the literature, at least hvo competent studies 
give discussion and extensive bibliographies up to 1949: the 
thesis of Candiotti, from the Department Portmann, in Bor¬ 
deaux, and the thesis of Kamerbeek, from the Department 
Van Gilse, in Leiden. 

So far many aspects remain unsettled, even such basic ones 
as frequency of occurrence. Hiller examined 42 congenitally 
deaf children in the Tasmanian Institute for the Blind and 
Deaf. In 32 cases the deafness was due to rubella of the 
mother in the early months of pregnancy. The remaining 10 
were classed as nonrubella inner ear deafness cases, but there 

•R«id «t the me^tlntr ct the Ka*trrn »»ctlon of the American Larynffo* 
lofflcal, Rhlnojofflcftl nnd OtoIoffR*! SocUtr. Inc., PbJladelpbla, Jan- 14 , 

tJProm the Depf^rtnirni of Otol*rynjWkloffy. Harvard ilodlcal Bchnol and 
tJie Department of OtolurynpoIoKT, AUfiaarbUBetta Eye and Ear Infirmary. 
DoatoiL Aldctl by a Rrant from the Blla Sacha Plot* Foundation. 

Edltor'e Note: Thla mu. rcoel'od In IrfirytiRoacopu OHlco and accepted for 
publication, Jan. It. 1951. 
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was reason to believe that a proportion of these may have 
resulted similarly from rubella infection of the mother. On 
the other hand, the Massachusetts suiwey of Ober, Horton and 
Feemstei’ found only one case of deafness among the progeny 
of 54 mothers with rubella during their pregnancies. In this 
single case the German measles were contracted in the third 
month. 

The situation was summed up by Fowler, in 1950, when he 
wrote that almost 100 per cent of the offspring have been 
reported to have congenital defects if rubella was acquired 
during the middle or first trimester of pregnancy. 

The deafness itself is described as of varying degrees up to 
a complete one with no regular type or curve, even right and 
left in the same child differing considerably. 

In spite of the gi’eat amount of published material, patlro- 
histological investigations are conspicuously scarce. 


MATERIALS AND METHODS. 

The basis of this repoi't is a study of serial sections of 
three temporal bones originating from t\vo embryos removed 
by elective abortion after the mothers suffered rubella in the 
first months of pregnancy. For the autopsy material we are 
indebted to A. T. Hertig, Professor of Pathology at the Boston 
Lying-In Hospital. 

Case 1: Tlie mother contracted rubella in the eighth week of lier preg¬ 
nancy; In the fourth month the embryo wae removed by operation. 

One of the temporal bones was secured and after the usual histological 
preparation sectioned In a roughly horizontal plane. Tfie staining applied 
was Masson's and a number of sections underwent Bodian Impregnation. 

The microscopical examination revealed the following; The most con¬ 
spicuous feature was given by hemorrhages, mostly in the external and 
the internal ear. In and around the external ear engorgement and ex- 
travasates were seen in the temporal muscle, In the skin and in the carti¬ 
lages of the auricle (see Pig. 1 ). Hemorrhage had separated the inner 
lining of the tympanic membrane in circumspect areas, forming cyst-like 
spaces inside the membrane and between the membrane and the mesen- 
chyma flUlng the middle ear; In the latter, pneumatlzation was initiated 
in several areas. 
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Flff 1 ^rajilTe hemozThnire at tba bottom of the axibarcuato foa«a. 
irnfaoD, X17 



FIsr 1 Cochlear ramtill of the ncoii»tJc nerve with eplral jranffllon In tbo 
connactlro tluuo roodlolua of tho cartllafirltiotja cochlear capanle. Bodlan 
Impreffnatlon, XJ* 


Around tho Inner enr free blood occupied the bottom of the oubarcuate 
fosaa (see Fig 1) as well as the Inlemal acoustic meatus In tho latter, 
massive bleeding enveloped the cochlear and vestibular branches, while 
the cochlear branch was damaged by Intranoural heraorrhage ns well 
Inside the cochlea tho cochlear arteri. In the axis of the connoctivo tissue 
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Flsr. 3, Spiral ganglion and trunks of the cochlear nerve In the connective 
tissue modiolus of the cartilaginous cochlear capsule. Hematoxylln-eosln. 
X28. 



Pig. 4. Cortl’s organ In the cartilaginous cochlear capsule, beginning to 
he differentiated In the apical turn; well demarcated In the medial turn; 
much farther advanced In the basal turn. Hematoxylln-eosln, X C2. 


modiolus, was engorged. Blood tvas seen In all of the three scales. 
Reissner’s membrane was bulging In all turns, with the highest degree of 
dilatation In the apical turn (see Figs. 4 and 6). Cortl’s organ was 




FIjr. 8 CortJV orifnn In ao aptcal turn. fl*l row' of cells Kivinir the Im¬ 
pression of a p«eu<3ostratlfle<I epithelium, covered ))y the tectorial mem¬ 
brane. Hernttoxylln-eoaln. Xlt5. 



FIff 8 Cortl'e orynn In a basal turn: loosened cell ^oups, hulglnir Heron- 
toxj’lln-eosln, XH6. 


represented fn the middle and in the apical turn (see Pies. 4 ond 6) 
merely by a simple row of cells with the membrane tectoria stretched 
flatly over them. In the basal tnm, Cortl’a onrun was more advanced as 
to differentiation (see Fig. 6), the flat row being loosened and elevated 
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Into a mound with the tunnel clearly discernible. The semicircular canals 
showed scattered hemorrhages In the endo- ns well as in the perilym¬ 
phatic spaces, In some points even in the endosteum of a semicircular 
canal. 

Gme 2; The 25-year-old prlmlpara contracted rubella six and one-half 
weeks after conception. As the data of the latter was known, It was 
possible to compute exactly the age of the embryo, which was removed 
on the 109th day (at 15 an'd one-halt weeks) by elective abortion. The 
crown-rump len^h was 118 mm. Microscopical examination of the eyes 
(Dr. D. G. Cogan) showed no cataract. The examination of the temporal 
bones gave the following results; 

Bight Temporal Bone: Cut In a vertical plane, the pilot series was 
alternately stained with hematoxylln-eosin and left unstained for obser¬ 
vation In polarized light. Engorgement of the soft tissues was conspicu¬ 
ous all over this temporal bone, with hemorrhages scattered about the 
middle and in the internal ear. In the hypotympanum they appeared in 
more or less massive form along the walls. They were seen around the 
crura of the stapes. Between the dura and the labyrinthine capsule, and 
at the bottom of the suharcuate fossa slight bleedings were found. Pneu- 
matlzatlon started In the middle ear, with an open space formed along 
the tympanic membrane. The vestibular and tympanic scalae were filled 
with mesenchyma, with the cochlear duct entirely free everywhere. 
Relssner's membrane was slightly bulging. Corti's organ was represented 
in the apical turn by a simple row of cells, while in the middle and In 
the basal turn its development advanced farther, showing a slender 
mound with the tunnel discernible. 

Z/C/t Temporal Bone: This was unfortunately removed by a cut which 
went straight through the cochlea. To avoid further loss of material this 
accidental plane was maintained under the microtome, with the result of 
an approximately vertical series of sections. The sections of the pilot 
series were alternately stained with hematoxylin-eosin and left unstained 
for obsetwatlon In polarized light. Beginning pneumatizatlon was seen In 
the middle ear. In the cochlea, fibrinous masses filled the vestibular and 
the tympanic scala, while the cochlear duct was free. Corti’s organ 
showed a more progressed stage In the basal than In the middle and In 
the apical turn. 'The cochlear aqueduct was filled with a fine meshwork 
of fibrillary nature. In the semicircular canals, the endolymphatic canals 
were free while mesenchyma filled the perilymphatic spaces. Opposite 
the entrance to the modiolus, the acoustlcofaclal ganglionic complex was 
seen In the adequate stage of development. 


COMMENT. 

The histological findings have shown features of interest 
which can be divided into a traumatic and a developmental 
group. 

Two of the temporal bones contained hemorrhages in their 
different pai-ts besides engorgement of the vessels in the soft 
parts (see Fig. 1). Seen in the tissues and cavities of the 
external, middle and internal ear they must be considered a 
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result of operative trauma. In one temporal bone, engorge¬ 
ment was seen distinctly in the cochlear artery, running in 
the axis of the connective tissue modiolus. 

In the seals vestibuli of an embryo originating from a 
rubella-mother, Nauta (quoted by van Gilse) saw peculiar 
blood cell formations of probably pathological significance, 
van Gilse and Kamerbeek obseiwed hemoiThage in the ves¬ 
tibular seals of a child, deaf from rubella of the mother. 
De Roetth and Greene reported bloody stools in the newborn 
child of a mother who had nibella in the fifth week of her 
pregnancy. 

The bleeding tendency in rubella manifests itself in several 
ways. Wesselhoeft enumerated reports on tlirombopenic pur¬ 
pura in connection wth rubella. Vascular drainage resulting 
in thrombotic occlusion through disturbed clotting meclianism 
was claimed by Putnam to underly encephalitis and menin¬ 
geal irritation in rubella. Adler's tabulation of 100 encepha¬ 
litis and encephalomyelitis patients from the Department of 
Neurology, Harvard Medical School, contained three cases 
following rubella with no death — and no deafness; they rep¬ 
resented “proliferative" encephalitis (proliferation of the 
glia cells and other tissue elements) ; the author quoted Ford’s 
case which suggested tliat toxic as well as proliferative lesions 
might be present. 

It is impossible to decide whether the rubella Infection by 
itself is able to pi-oduce hemorrhages, although such a possi¬ 
bility cannot be denied. The difficulty in evaluating hemor¬ 
rhages may be illustrated by the example of congenital syphi¬ 
lis and by tlie discussion going on since the publications of 
Baratoux in 1886-1887, as to whether they are part of the 
basic pathology or not. Mosher pointed out that hemorrhage 
in the cochlea is raialy if ever an artefact of a similar cliar- 
acter; he wondered whether hemorrhages might not leave 
behind fibrous tissue in embaiTassing locations. Alexander 
wrote on the danger of excessive scepticism in judging patho¬ 
logical pictures of tliis kind. The significance of perineural 
and intraneural interstitial hemorrhages unthin the internal 
acoustic meatus and in the intratemporal channels has been 
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discussed previously; and it was found that cystic "locula- 
ments” of traumatic origin or following hemorrhages in gen¬ 
eral (see Fig. 1), are sources of cholesteatomas in extraute- 
rine life (Kelemen^''). 

In the present specimens, the cocMear aqueduct was closed 
by a netwoi'k of mesenchymal tissue,- and in this way, even 
with hemorrhages in the subarcuate fossa and other subdural 
locations, there was no possibility for invasion of the intra- 
cochlear space by this channel. 

Hemorrhages as signs of damage done to the vessels 
(shovm in Fig. 1) make one anticipate trouble at the time of 
the delivei'y. At this period increased vascular vulnerability 
will produce pictures which belong to the realm of birth 
trauma. 

The degi'ee of development was found to correspond to the 
embryonic period. The annulus stapedius, of visceral origin, 
was firmly fused with the lamina stapedialis, of capsular 
origin, with beginning differentiation of the annular ligament. 
The otic capsule presented the homogeneous texture of the 
original cartilage, with a few areas of ossification dissemi¬ 
nated along the semicircular canals. No traces of ossification 
were found in the connective tissue modiolus; intramem- 
branous bone is fu'st deposited here, according to Bast and 
Anson, at the fetal age of 20 to 21 weeks. The vestibular 
end-organs showed the appropriate stage of development. 
With mesenchyma filling almost completely the vestibular and 
the tympanic scalae the lumen of the cochlear duct was free ; 
this is in accord with the fact that it differentiates earlier 
than the perilymphatic scalae. 

The organ of Corti followed, in the three turns, the rule 
that differentiation advances progressively toward the apex 
(see Figs. 4, 6 and 6). The simple row of cells as seen in the 
apical turn, reminiscent of pseudostratified epithelium, under¬ 
went in the basal tuim the characteristic loosening, with ap¬ 
pearance of the tunnel and a bulging of the whole cell group, 
on the way to the definitive foiunation of the papilla. It is 
known that an actively differentiating cell is more vulnerable 
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than a cell in a pre- or in a postdifferentiation stag-e. The 
ramuli nervi cochlearis between papilla and spiral ganglion 
were clearly outlined, with the ganglion formed according to 
the fetal stage. Among the fibres in the axis, converging to 
form the trunk of the cochlear nerve, tliose coming from tho 
basal turn were the most massive (see Figs. 2 and 3). 

At this point the findings of Carruthers are of interest. 
He examined the temporal bones of an infant who died at the 
age of six and one-half montlia. The motlier suffered from 
rubella during the first month of pregnancy. The infant had 
congenital cataracts, patent ductus arteriosus and was thought 
to be deaf. The semicii-cular canals, bony and membranous, 
were well formed. The outstanding feature was the total 
absence, in both ears, of any diffeientiation of the primitive 
cells to form tlie organ of Corti. The vascular stria contained 
relatively few vessels, and was shallower and less cellular 
than usual. 

Begarding the mechanism of the effect of a possible toxic 
agent as to its topographical sequence, observations on ani¬ 
mals with spontaneous or experimental cochlear damage give 
information. In the waltzing guinea pig (Lurie') the degen¬ 
eration of tlie organ of Corti, an inherited characteristic, 
starts in the first and second turns, and progi’esses towards 
the helicotrema. It is not a gradual, progressive degenera¬ 
tion, but an irregular one. A gi-eat number of the animals 
examined showed a small remnant of organ of Corti nearly 
normal at the helicotrema. The original organ of Corti is 
finally replaced by a simple cuboidal epithelium. The spiral 
ganglia showed an amount of degeneration which was less 
than that expected with complete degeneration of the organ 
of Corti. Nerve fibres were still going to the basilar mem¬ 
brane witli no organ of Corti present. This again indicates, 
as shown in the normal development of the cochlea (see Figs. 
2-6), tlrat the organ of Corti is not bound up as intimately 
witli its nerve supply as has been thought. 

In animals exposed experimentally to a mechanical or acous¬ 
tic trauma it was found (Lurie*) that disintegration of the 
cells of the organ of Corti takes place with to.xic chemical 
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changes in the scala media and a possible spreading of the 
degeneration of the organ of Corti throughout the cochlea; 
this is a condition progressing for long periods after the 
actual damage was suffered. In the same species (the guinea 
pig), the organ of Corti was remarkably resistant amid the 
changes of spontaneous serous labyi-inthitis (Keleraen’). 
Riiedi and Furrer discussed in detail the course of pathological 
changes in the end-organ and in the nervous appai'atus, in¬ 
cluding their interrelation, in acoustic trauma. 

Ingalls, discussing the stage-specificity of this first-trimes¬ 
ter infection, mentioned arrested development and vascular 
anomalies among the possible causes. His Table 1 showed the 
mean critical period for the development of deafness at 2.17 
months of prenatal life. Dietary deficiencies, toxins, duration 
of stay in oxygen of the premature baby, anoxia by obstertic 
sedation and anesthesia, may enter the picture in different 
combinations. 

TABLE 1. 

SUMNAHT OP MICROSCOPICAL FINDINGS IN THE 
TEMPORAL BONES. 

Hemorrhages: 

External ear 

in skin, temporal muscle, auricular cartilages 
engorgement, extrarasates 
Tympanic membrane 

in cyst formation originated by separation of the inner layer 
Middle ear 
hypotympanum 
along -walis 

around crura of the stapes 
Internal ear 
outside otic capsuie 
at bottom of the subarcuate fossa 
in Internal acoustic meatus 
perineural 
in cochlear branch 
in vestibular branch 
Intraneural 
in cochlear wall 
inside otic capsule 
in cochlea 

cochlear artery, in axis of modiolus, engorged free blood in the 
three scalae. 
semicircular canals 

scattered In endo- and perilymph spaces 
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Developmental Staffc: 

ifefleiicbjTna 
illddle ear 

pneaznatlzatioD fitarta along- tympanic membrane 
Internal ear 
endoljinph spaces free 
I>erIJyinph spaces filled 
cochlear aqueduct filled by fine mesbwork 

Internal ear 
Relsaner’s membrane 
slight bulging In almost every turn 
Cortl's organ 

apical turn: roiy of cells like pseodostratlfled epithelium, tectorial 
membrane stretched out Qatly over them 
tnlddlo turn: in one temporal ^ne as in apfca! turn; in the others 
further advanced In differentiation 
basal turn: row of cells loosened, elevated into a mound, tunnol 
discernible 
Nervous apparatus 

trunk; spiral ganglion and roniull of the cochlear nerve In the con* 
nective tissue modlolua of the cartilaginous cochlear capsule well 
developed 

Acousticofaefal ganglionic complex 
in adequate stage of development 

Hopking found no direct correlation between the degree of 
deafness and the month of maternal rubella, with many cases 
of profound deafness after infection in the second and thiitl 
month and with cases of partial deafness in the first month 
of pregnancy. This contrasted Avith the experience of Len^is 
at the Winthrop Foundation at the Massachusetts Eye and 
Ear Infirmary who found generally a more profound deafness 
with early maternal infection. 

A parallel with the deafness as found by Goodhill in ery¬ 
throblastosis fetalis shows points of contact as to the possible 
etiology, as the factor of anoxia, and as to clinical significance. 
Here as there, among tlie genetic factors, the father has to 
be considered. Incidence in the first as against incidence in 
the subsequent pregnancies has to be evaluated. Audiometric 
symmetry, both for frequency and intensity, can offer help in 
finding out about the localization of the damage. 

Fox, Krumbiegel and Tereai examined congenital anomalies 
after maternal measles, mumps and chicken pox*. In all cases 
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of deafness a conduction deafness from otitis media was 
found, none showing evidence of congenital origin. 

Considering the irregularity of findings regarding the hear¬ 
ing of cJjiidren after rubella of the mother (islands of hear¬ 
ing), the difference in the developmental stage of Corti's 
oi’gan along the basal lamina is worth watching. The prog¬ 
ress between the basal and the apical turns might be inter¬ 
rupted in this period of delicate adjustment, beyond which, 
according to the general consent, the danger of later deleteri¬ 
ous consequences seems to be mostly gone. The lagging 
behind of one section would produce unpredictable damage to 
the hearing. A sufficiently large material is needed to obtain 
information about this impoiTant point, van Gilse empha¬ 
sized that real progress can be expected only when it will be 
possible to experiment with the pathological agent itself. In 
all this it has to be considered that, according to Baumgart¬ 
ner, congenital malformation and injuiy at birth were found, 
for 1947, among the five leading causes of infant death in the 
United States. 


SUMMARY. 

Three temporal bones of two four-month embryos, opera¬ 
tively I'emoved from mothers who suffered rubella in the 
second month of pregnancy, were histologically examined. 
Hyperemia and free hemorrhages were seen, while the nerv¬ 
ous elements of the inner ear were found to be in a condition 
corresponding to the fetal age. 

This being the period in which the organ of Corti is differ¬ 
entiating along the basilar membrane, any possible disturb¬ 
ance in the delicate mechanism of adjustment, e.g., the lag¬ 
ging behind of certain sections, has to be closely watched as 
a possible source of hearing defects. 

The specific infectious agent causes arrest of development 
of the end-organ in the most critical period and vascular 
damage, possibly the latter being the primary change. Vul¬ 
nerability of the vessels shows up at the end of the pregnancy 
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in an increased tendency for birth injuries This way a senes 
of factors collaborate to produce tlie picture of defectne hear 
ing in the piogeny, after rubella of the mothei 

As fai ns a survej can be given today, thei'e aie two ways 
in which damage results bj exposure to the virus of rubella 
one being arrest of development, the other vascular changes 
The In o can be formulated into a monistic theory by assuming 
that the vessels are the first to suffer, and Inch in nutation is 
then followed by developmental arrest Here is a field of 
research of rare interest with many problems unsolved The 
first decade after the basic discovery of Gregg yielded a ncli 
crop of investigative results, among which, however, patho¬ 
logical findings are negligible. Ajcock said that rubella now 
takes on the status of a disease wortliy of the best m diagno¬ 
sis, treatment, prevention and research In attacking the 
problem of tlie pathology of aural damage it is desii-able that 
the otologist should assume the leading role before the imtia- 
tive is definitely lost to borderline disciplines 
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ACUTE LARYNGOTRACHEOBRONCHITIS. 

AN ANALYSIS OF 1,175 CASES WITH 
98 TRACHEOTOMIES.*t 

A. Reoinald Eveeett, MJD.,t 
New York, N. Y. 

Tliere were 1,176 cases of acute obstructive infections of 
the larynx, trachea and bronchi treated on the croup serv¬ 
ice at Willard Parker Hospital during the past decade, 
1940-1949 inclusive. Of tliese, 98 (8.8 per cent) were diag¬ 
nosed as being of diphtheritic origin, and 1,077 (91.6 per 
cent) nondiphtheritic. At this same hospital the incidence of 
diphtheria, in a series of 844 croup cases reported by Tolle,’ 
in 1929, was over GO per cent. In 1948, the incidence of croup 
caused by diphtheria was only 6 per cent (see Table 1). Last 
year there was only one case. 

Of the total 1,176 cases, 32 died, making a total mortality 
rate of 2.7 per cent There were 11 diphtheritic croup deaths 
wltli a mortality of 11.2 per cent, which was little changed 
from the 12 per cent reported by Neffson and Wishik in their 
series of 261 cases treated at Willard Parker Hospital in 
years 1931-1984;’ however, thei'e was a dramatic lowering 
of the mortality rate to 2 per cent in the nondiphtheritic acute 
obstructive cases as compared ^vith a similar group of 1,379 
cases during the preceding decade, 1930-1989, in which there 
were 186 deaths with a mortality rate of 9.8 per cent (see 
Table 2). 


•Read at the meetlnff of the Xew York Academy of iledlclne. Section on 
OtolarynffologT, Not. 16, 1560. 

tThanka are due Mr. Charle* Fetcraen for helpful lualetance In the art 
work uaed In thla paper. 

JFYom the llepartment of LarynKoJoffr. Willard Parker HoapltoL 
Bdltor'a Note: Thla ms. received In lAryneoacope Offlce and accepted for 
publication, Nov. 7. 1060. 
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Table 1. 
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A more striking difference is noted in a comparison of two 
series during the last hve years® as shown in Table 3. It will 
be noted that the total mortality rate for these respective 
periods has dropped from 9 per cent to 1.12 per cent and that 
the mortality rate in the cases in which tracheotomy was 
performed was reduced from 28 per cent to 5.5 per cent. 

The partial conquest of laryngotracheobronchitis from its 
original rate of 50 per cent and higher to the present low 
rate is one of the romances of medicine. The current, almost 
universal administration of the antibiotics and of the sulfona¬ 
mides both before and after the patient reaches the hospital 
is probably the greatest single factor in this favorable ti-end. 
The early administration of these agents by the physician in 
the home has done much to decrease the number of admis¬ 
sions to the hospital and to decrease the severity of the cases 
that are admitted. Graebner* in a review of the records of 
Willard Parker Hospital for the years 1937 to 1940 indicated 
this early trend of chemotherapy. He compared a gi’oup of 
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217 patients admitted to the croup wards m the yeais 1937 
and 1938 receiving no chemotherapy with a similar group of 
241 admitted m 1939 and 1940 receiving cliemotlierapy. Tlio 
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mortality rate of the later gi'oup was approximately one-third 
less. The major contribution of penicillin is indicated by 
comparing the tlmee-year period, 1940-1942, when the sul¬ 
fonamides were widely used with the tlu’ee-year period, 1946- 
1948, when both the sulfonamides and penicillin were used. 
There was a further 50 per cent decrease in the mortalit 3 ^ 

That there has been a definite and persistent trend away 
from mechanical and surgical intervention is clearly illus¬ 
trated in Table 2. It will be seen that in the last decade the 
combined frequency of tracheotomy and intubation has de¬ 
creased from 17.1 per cent to 10.8 per cent. Although the 
total frequency of tracheotomy increased slightly from 7.7 per 
cent to 8 per cent, there was more than a 50 per cent deci-ease 
in intubations with an inci'easing number of cases tracheoto- 
mized mthout previous intubation. This is not surprising as 
the present tendency is to perfom a tracheotomy early or not 
at all. In the entire series, only 43 cases were intubated with¬ 
out subsequent tracheotomy, as seen in Table 4. 


Table 4. 
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Consistent with this ti-end away from surgical inteiwention 
is the marked decrease in tlie incidence of laryngoscopies. In 
1940, of 155 nondiphtheritic croup admissions, 187 were 
laryngoscoped and GO were auctioned; by conti-ast, in 1948, of 
77 similar admissions, only 14 were iarjmgoscoped and suc¬ 
tion was used in only nine of these (see Table 1). 

Various authois contributing to tliis subject have both 
written and implied tliat direct laryngoscopy can now be per¬ 
formed quickly and with sucli ease and gentleness that it 
should head the list of routine procedui-ea. There can be no 
doubt tliat gentle teclinique and skiU are essential to the suc¬ 
cessful management of these cases; however, goOd judgment 
still is of major importance and gives one a "feel” of the case. 
This "feel” has been developed to a high degree in some of 
the nursing supervisors who have been in long and intimate 
contact iiith a great number of croup patients. It has been 
invaluable in helping them sense any change in the patient’s 
condition and in alerting tlie medical personnel so that appro¬ 
priate meaaui'es could be taken as soon as possible before 
precious time and the patient's resistance have been sacriflced. 

It is difficult to imagine a "completely harmless” larjmgos- 
copy. To subject a severely ill, apprehensive child with a 
temperature of 104° F. or more to forceful restraint by "mum¬ 
mifying” and to hold the head in such a position as to favor 
struggle and increased pharyngeal and laryngeal congestion 
can hairily be considered harmless. In acute laryngeal ob¬ 
struction the instrumentation may precipitate complete respi¬ 
ratory obstruction; therefore, ^in the acute emergency, direct 
laryngoscopy should be attempted only if the diagnosis cannot 
be established otherTvise, or if surgical relief of the obstruc¬ 
tion tlrrough direct examination and aspiration, intubation or 
tracheotomy is being considered.* Suction equipment and a 
readily available alrw?ay are essential before this procedure 
should be contemplated. The Willard Parker suction tube 
devised by ToUe is ideal for tliis purpose as it both aspirates 
the trachea and is tire best possible airrvay. This lifesaving 
tube may bo left in place to meet the immediate emergency 
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and is essential as an airway during tracheotomy. The pres¬ 
ence of an airway of this type or a small bronchoscope in the 
trachea during tracheotomy' makes the operation an unhur¬ 
ried, tranquil procedure. It is probably the greatest single 
factor in lowering the mortality rate of tracheotomy per se 
and in avoiding mediastinal emphysema and pneumothorax. 

Sufficient inspection of the throat to rule out diphtheria and 
retropharyngeal abscess can usually be done easily and quickly 
by means of a well placed light, a head mirror and a tongue 
depressor. 'VS^ith the child in as comfoi-table a position as 
possible, a careful examination for evidence of diminished 
breath sounds and areas of co^igestion should be made. All 
physical signs of obstiniction to the air passages such as 
suprasternal, supraclavicular, epigastric and intercostal re¬ 
tractions should be carefully appraised and a close watch kept 
over the patient for any change in these classical and infonn- 
ative signs. Increases of the pulse, respiration and tempera¬ 
ture are indications of the severity of the infection but are 
not useful as indications for tracheotomy; however, fatigue 
and exhaustion are important and must be carefully evaluated. 
Tracheotomy should not be delayed if exhaustion is increasing. 
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Unless tracheotomy is contemplated, it is preferable to keep 
the child as quiet as possible with steam inhalations, oxygen, 
or botln The question of steam inhalations veisus oxygen 
remains a controversial one and both have their ardent sup¬ 
porters. 

Steam is soothing to the mucous membranes. It helps keep 
the secretions moist and facilitates expectoration; however, 
when steam is used, care should be taken to keep the tem¬ 
perature of the room quite low since overheating interferes 
udth the child’s rest and is generally debilitating. Meclianical 
steam or vapor has the desired humidity without the disad¬ 
vantages of the heat. 

Asthma may be overlooked in infants. Allergy plays an 
important part in a considerable number of cases. Among the 
types seen in this group are spasmodic croup and allei'gic 
edema of the hypopharynx, epiglottis and larjmx. Steam usu¬ 
ally makes these patients worse. They do much better in a 
cool oxygen tent. To illustrate this point, it is known that 
many of tliese cases improve dui'ing the cold ambulance ride 
to the hospital and they arrive in much better condition than 
when they left home. Epineplirine solution, 1:1,000, should 
be given hypodermically, 0.26 cc. to an infant of one year and 
0.6 cc. to older children. Epinephrine is well tolerated by 
childron. MTiisky, which has often been given to croup cases 
for its sedative effect, is contraindicated in allergy as it pro¬ 
duces vasodilation. An antihistamlnic elixir is preferable. 

The majority of cases of laryngotracheobronchitis ai-e best 
ti-eated mtli a combination of cool vapor and oxygen as advo¬ 
cated by Davison.’ It has been routine for some time at Wil¬ 
lard Parker Hospital to administer penicillin, sulfadiazine and 
streptomycin to each croup case as soon as possible after 
admission. The usual dose is 60,000 to 76,000 units of aque¬ 
ous penicillin (for quick absorption into the blood stream) 
plus 160,000. to 200,000 units of procaine penicillin in oil, the 
latter to be repeated everj' 12 hours. An initial injection of 
260 mgm. to 376 mgm. of streptomycin is repeated everj' sLx 
hours. Tlie child is also given 1.6 gr. of sulfadiazine per 
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pound of body weight every 24 hours, one-half of the 24-hour 
dose being given initially and then one-sixth of the daily dose 
eveiy four hours. The oral preparation used is in a liquid 
form, containing 0.5 gm. of sulfadiazine and 1.5 gm. of sodium 
lactate in each 5 cc. Since streptomycin is seldom given for a 
period of longer than one week, no serious toxic symptoms 
have been encountered. Aureomycin and cldoromycetin are 
also being used at the present time but the results as yet are 
not conclusive. 

There were 98 ti-acheotomies in tliis series, 12 in the diph¬ 
theritic group and 86 in the nondiphtheritic. There were two 
deaths in the former gi'oup with a mortality rate of 16.6 per 
cent, and 10 deaths among the nondiphtheritic cases with a 
mortality rate of 11.6 per cent. The number of cases, deaths ’ 
and mortality rate for each year is shown in Table 5. The 
overall moi-tality rate of 11.6 per cent for 1940-1949 compares 
very favorably with the 38.6 per cent moitality rate for the 
10-year peinod, 1930-1939. 


Tnble 6. 
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As mentioned above, although there was a slight increase 
in tlie frequency of tracheotomy, there was a marked decrease 
of intubation. In part this may be e.’cplained by the tendency 
to perform the tracheotomy earlier wthout resorting to intu¬ 
bation and in part to the greater risk and danger from suf¬ 
focation should the child cough up the intubation tube unex¬ 
pectedly. With the constant decrease in the number of cases 
requiring intubation the hospital resident staff is deprived of 
sufficient opportunity required to attain dependable skill in 
meeting these emei’gencies. 

In 86 of the patients requiring tracheotomy, the obstruction 
was due to supraglottic edema, a factor wldcli automatically 
eliminates tlio indication for intubation. Slightly more than 
half of the traclieotomy cases were previously intubated, as 
shown in Table 4, but at present there is an increasing trend 
away from intubation. 

The incidence of pneumothorax in the total of 98 tracheoto¬ 
mies was 10.4 per cent—nine nondiphtheritic and one diph¬ 
theritic (see Table 6). Three were bilateral, two of whom 


Tnble «. 


died, and seven were unilateral with one death. Of the uni¬ 
lateral, six ware on the left and one on tlie right side. It is 
believed that the most important prophylactic measure against 
pneumothorax is tlie routine preoperative insertion of an air¬ 
way, a suction tube, or a small bronchoscope into the trachea. 
During the operation, then, tlie child does not struggle against 
an obstructed larynx, tlius drawing in or expelling air from 
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the chest cavity through the fascial planes of the tracheotomy 
incision or rupturing the pleura, as a continuous airway is 
maintained. 

The youngest patient in this series was a six weeks old child 
and the oldest a 53-year-old man. The majority of cases 
were in the one- to two-year age gi’oup. There was a pre¬ 
dominance of males (69 per cent) over females (31 per cent), 
a factor which is quite consistent in most series repoifed in 
the literature. 

November, December, Februaiy and March were the months 
of gi-eatest incidence. 


BACTERIOLOGY. 

The bacterial etiology of laryngoti-acheobronchitis has been 
a subject of much controversy and will probably remain so for 
the immediate future. Many authors contend, as Baum does, 
that the condition is caused by a virus infection, probably 
influenzal, with a secondary invasion by various pathogens, 
most frequently the streptococcus.'' Others contend that most 
cases of severe supraglottic edema, especially those involving 
the epiglottis, are caused by the influenza bacillus. Of the 
cultures taken from the throat, larynx and trachea of our 
series of 1,077 cases, streptococcus was reported 472 times, 
staphylococcus 374 times, and an occasional case of influenza 
bacillus. The influenza bacillus occurred in pure culture in 
only two cases, both of which wei’e fatal. Their case histories 
follow: 

A three-year-old boy was brought to the "walk-In room” of Willard 
Parker Hospital by his parents. He was In extreme respiratory distress, 
and before relief could be given he became cyanotic and expired. Emer¬ 
gency tracheotomy and artificial respiration were Immediately carried 
out, but he failed to respond. The postmortem report In part: "The epi¬ 
glottis Is extremely enlarged and Is covered with a purple edematous 
mucosa; the aryeplglottlc folds are also cyanotic and edematous. There 
Is a marked supraglottic edema, the false cords are edematous and con¬ 
gested; the true cords are Intact and the ventricles are clear. The sub¬ 
glottic mucosa is only slightly congested and Is covered with a minimal 
amount of mucus. The bronchi contain no mucus. Culture from the 
larjTix was H. influenza and from the blood Indicating an H. Influenza 
bacteremia." 
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The other caae waa that of a four*year-old white girl with a two-day 
hJitory of Illneaa. She waa brought to the hospital In extreme respiratory 
dlstreas, marked oyaposis and retractions. She died Trtthln five minutes 
after oirlvaL An airway tube was paaaed Into the larynx and artificial 
respiration and epinephrine were glren without response. Postmortem 
examination revealed extreme edema of the epiglottis, aryepIglotUo folds 
and false cords. Cultures from the larynx and also from the blood were 
positive for B. Pfeiffer. 


SUMMARY AND CONCLUSION. 

The past decade has seen approximately a 20 per cent 
decrease in the incidence of these croup cases. The 80 per cent 
reduction of the overall mortality rate along with the present 
low mortality of tracheotomies is most gratifying. During 
this time there has been a mai-ked decrease in the incidence 
of surgical and meclianical intervention, especially intubation. 

There is every reason to anticipate that the future clinical 
and therapeutic advances will continue toward the ultimate 
conquest of this vicious disease. 
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A THIRD STATISTICAL STUDY OF AUDITORY TESTS 
IN RELATION TO THE 
FENESTRATION OPERATION.* 

W. R. Thurlow, Ph.D.;t H. Davis, M.D.; 

T. E. Walsh, M.D., and E. Eldebt, M.A., 

St. Louis, Mo. 


INTRODUCTION. 

This report is a continuation of a long-term study^‘° of the 
results of tests of hearing conducted on all of the patients on 
whom the fenesti'ation operation has been perfoiTned by one 
of us (T.E.W.) at McMillan Hospital (Washington Univer¬ 
sity). It deals with over 100 cases (No. 217-No. 332 inc.), 
operated upon for the first time between December 2, 1947 
and July 16, 1949. (No “revision” operations are included.) 
Five cases are ai'bitrarily omitted: three because of lack of 
full familiarity with English (their mother-tongue was Span¬ 
ish) and two with psychological difficulties who did not coop¬ 
erate fully in some of the tests. The mean age of the group 
was 32.5 years with a standard deviation (a) of ± 8.9 years 
and a range from 10 to 64 years. 


Tliis study is particularly concerned with interrelationships 
among the speech tests and pure tone tests that were admin¬ 
istered to these patients as part of the routine of pre-opera¬ 
tive testing and post-operative follow-up. 


•This study was begun under Contract N6onr-272 between the Office of 
Naval Research and Central Institute for the Deaf. It was continued under 
Contract VlOOlM-577 between Veterans Administration and Central Institute 
for the Deaf. The routine testing and the collection of data -were later 
transferred to the Hofhelmer Audlologj' Laboratory at McMillan Hospital 
(Washington University). The work there Is supported by a grant from the 
Hofhelmer Foundation. 

tNow’ at the Department of Psychology. University of Virginia. Charlottes¬ 
ville, Virginia. 

Editor's Note: This ms. received in Laryngoscope Office and accepted for 
publication, Dec. 29, 1950, 
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n. PROCEDDRE. 

The routine of auditoi'y testing was planned to compare- 

a) Auditory Test No. 14 (recorded spondaic words, con¬ 
stant level) with Auditory Test No. 9 (recorded spon¬ 
daic words, diminishing levels), 

b) the presentation of spondaic words by "live voice” 
with the usual (recorded) version of Auditorj' Test 
No. 9, 

c) "live voice” presentation of the PB word lists with 
the recorded (Hughes) version of the same lists as a 
means of determining a patient’s maximum articnla- 
lation score ("PB-max”), and 

d) the relationships between speech tests and the pure- 
tone audiogram in relation to the effects of the fenes¬ 
tration opei-ation. 

The tests employed have been described in detail else- 
where.*-''’'' 

The routine of testing was as follows: 

1) Pure-tone audiometry by air and bone conduction, 
perfoi-med in the Ear, Nose and Throat Clinic at 
McMillan Hospital according to the usual clinical 
routine. 

S) Speech audiometry was conducted at Centi-al Institute 
for the Deaf from December 2, 1947 to September 27, 
1948. The sequence of tests during this period was: 

a) Threshold for speech by Auditory Test No. 9 
(spondaic words).’ 

b) Maximum articulation score (PB-max) by re¬ 
cordings of phonetically balanced lists of mono¬ 
syllables’ made at Central Institute for the Deaf 
(voice: R. Hughes). The usual level was 110 db 
re 0.0002 djme per cm*, although for some seri¬ 
ously hard-of-hearing ears 120 db was also used 
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and for others, following fenestration, 100 db 
sufBced. If more than one level was used the 
higher score was tahen as the “PB-max”. The 
object of the test was to measure the maximum 
articulation score that the subject could attain. 

c) AiTiculation score (PB lists) at a level 85 db 
above 0.0002 dyne per cm- {PB-85). 

First the operated, then the unoperated ear was tested 
at each step. 

On September 27, 1948 the Hofheimer Audiology Labora- 
toi'y at McMillan Hospital (Washington University) was 
opened. The routine of speech audiometiy in the Hofheimer 
Laboratory from September 27, 1948 to June 29, 1949 was 
as follows: 

a) Threshold by Test No. 9. 

b) Threshold for spondees by live voice (Threshold, L. 
V.) following the vocabulary and routine of Test 
No. 9. 

c) Maximum Articulation Score (recorded lists) at a 
level at least 35 db above the Threshold by Test No. 9 
if such a level was tolerable, othei’wise at the highest 
tolerable level. 

d) Maximum Articulation Score by live voice (PB-max, 
L.V.) using the PB lists and at the same level as c. 

e) PB-max (recorded) repeated at the same intensity or, 
occasionally, a little higher. 

About half-way through this series the order of c and d was 
reversed. The entire testing session lasted about one and one- 
half hours. 

On June 30, 1949 Auditoiy Test No. 14 (recorded spondaic 
words at constant level) was substituted for the measurement 
of threshold by live voice. The routine was continued without 
further change until the series was closed on April 1, 1950. 
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The same calculations were made on the differences within 
each post-operative session. Hei’e there was some slight evi¬ 
dence (by the “t” test) for a poorer performance (by 3.6 per 
cent) on the second test by the subjects whose PB-max scoie 
was below 86 pel' cent. This questionable downwai-d drift 
suggests fatigue ratlier tlian leai'ning. 

The PB-ma.x scores are also reasonably stable fi'om ses¬ 
sion to session. In the unoperated ear (and omitting all 
tests made at a level less than 86 db above the threshold 
for Test No. 9) the average change (for 62 cases with PB-max 
86 per cent or higher) is an improvement of 1.77 per cent 
This is not significant by "t" test or sign test The corre¬ 
lation coefficient (r) is -f .26. The standard error of meas- 
ment (a,^) is 4.54 per cent. (Note that in this series the 
PB-max is the average of two scores obtained in each 
session.) 

As in the previous aeries’ the PB-max scores are less stable 
when they are below 86 per cent. (The standard error of 
measurement (ir„^) for the 43 cases with scores below 86 
per cent is 6.10 per cent) The r is higher (-f .63) but there 
is a slight deterioration of PB scores from one session to the 
next by 2.88 per cent (N “ 43). This change is on tlie border¬ 
line of significance (6 per cent level) by the sign test and 
nearly so by the “t” test The direction of the change is, 
however, opposite to the slight upward drift found in our 
previous series. All In all, therefore, toe have no evidence of 
a significant systematic drift in the PB-max scores from one 
session to the next. 


3. Maximum Articulation Score: “Live voice” (E.E.) vs re¬ 
corded (R. Hughes). 

There is an average difference of 8J1 per cent fN ■= ffO) 
in PB-max in favor of "live voice" (Eldert) over the recorded 
test (Hughes). There is no doubt as to the significance of the 
difference as the difference was m the same direction in every 


case. 
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IV. GAINS FOLLOWING FENESTRATION. 

The gains in decibels following the fenestration operation 
have been analyzed in full elsewhere,'’ but several correlations 
among the gains measured in various ways are of some 
interest. 

1. Relation to Size of Fenestra. 

Measurements were made at operation of the size of the 
fenestra produced in the horizontal semicircular canal, and in 
general the surgeon attempted to make as large an opening 
as seemed practical. The reason for this was to reduce the 
likelihood of closure. The incidence of closure has been ana¬ 
lyzed elsewhere;" but we have also examined om* data to 
determine whether there is any relation between the size of 
the fenestra and the resulting improvement in the threshold 
for speech. 

Correlations were calculated between the improvement in 
the threshold for speech and a) the width of the opening, 
h) the length of the opening, and c) the area of the opening 
(proportional to the product of length by width). The first 
was calculated as ti’i-serial eta (t) = .23) and the two latter 
as product moments (r = -.05 and r — .08 respectively). The 
number of cases (N) was 99 in each case. None of the cor¬ 
relations is statistically significant. This negative result is 
not surprising as the variations in size were not great, and 
particularly as we have shown elsewhere that the gain for 
speech depends primarily on the amount of conductive deaf¬ 
ness that the patient happens to have at the time of the 
operation. 

Inasmuch as the most predictable result of the fenesti-ation 
operation is not the improvement in the threshold for speech 
but the absolute level of the (post-operative) thi-eshold® it 
seemed possible that some relation between the immediate 
post-operative threshold and the size of the fenestra might 
be found. The calculations were based only on the cases diag¬ 
nosed as pure conduction deafness in order to avoid contami¬ 
nation by nerve deafness, which is not affected by the opera- 



THUELOW, ET AL,: AUD. TESTS & FENESTRATION. 133 

tion. Cases in which some “surgical accident” occuri-ed were 
also omitted. The calculations (tri-serial eta and analysis of 
vai'iance) showed no significant correlation between the post- 
opemtive thresholds and either the width, the length or tlie 
area of the fenestras as measur-ed by the surgeon. It should 
be noted, however, that the fenestras were all between 1.0 and 
1.6 mm. in ■width and between 2.6 and 4.0 mm. in length. 

2. Coin for Speech, vs Gain by Air Audiogi-am, 

The correlation between the immediate gain for speech 
(Test No. 9, measured approximately three montlis after’ 
operation) and the gain for pure tones (average for 612, 
1024, 2048 and 2896 cps, measured at tire same sessions as 
tire speech tlrresholds) is r “ -t-.74 (N ■= 103). Tlris is exactly 
the same coefficient as we found in both our first and our sec¬ 
ond series.^* 

The mean gain by Test No. 9 in the present series is 23.62 
db; by air audiogram it is 19.98 db. As before, the gain 
measured by Test No. 9 is significantly larger (beyond the 
1 per cent level of confidence by the "t” test) than when it is 
measured by averaging the pure-tone audiogram over the 
speeclr range. The discrepancy of 3.64 db in favor of the 
direct measurement is practically identical with the similar 
discrepancies we found in our two previous series (4.06 and 
3.40 db respectively).'•* 

S. Gains for Different Frequenoies of Pure Tone. 

As before, the gains at 612 and 1024 cps are practically the 
same as for Test No. 9 wlrile the gains for 2048 and 2896 cps 
are significantly less. 

The mean gains at the various frequencies (N = 106) are: 

612 cps “ 22.46 db 
1024 cps = 23.26 db 
2048 cps “ 20.24 db 
2896 cps = 11.60 db 
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The only differences that are not significant are those between 
512 and 1024 and between 512 and 2048 cps. This finding 
confirms our previous results. 

It seemed possible that the smaller gains at 2048 and 2896 
cps might be only a temporary deficit. We therefore compared 
the average gains for the air audiograms as a whole and for 
2048 cps separately as measured 6 to 15 months after opera¬ 
tion. The gains were not significantly greater than the imme¬ 
diate gains of the same group of patients (N = 40). Neither 
did the gains measured 12 months or more after operation 
differ significantly from the results of the “immediate” tests 
(N = 12, sign test). Likewise the relation between the gain 
for speech (Test No. 9) and the gain by average air audiogram 
showed no significant difference after 11 months from the 
relations calculated from the immediate gains and given in 
sub-section 2 above. (N = 66; “t” and sign tests). We con¬ 
clude that the gains measured within the first three months 
remain substantially stable on the average dui'ing the follow¬ 
ing year. 

We still have no explanation to offer for the I'elatively 
smaller gains at the higher frequencies following fenestration. 

Prediction of Gain for Speech. 

We have shown in a previous paper® that the gain for 
speech following fenestration depends primarily, as we should 
expect, on the amount of conductive loss present before the 
operation. To test this conclusion further we have calculated 
the correlation between gain for speech (Test No. 9) and the 
pre-operative conductive loss. The measure of conductive loss 
was the pre-operative difference between the loss by air con¬ 
duction and the loss by bone conduction (average of 512, 1024, 
2048 and 2896 cps). The value of r (N = 50) is + .45. This 
is a statistically significant correlation and confirms the con¬ 
cept elaborated in our previous paper. 
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5. The Effect of Fenestration on Maximum Articulation 
Score. 

The fenestration operation did not significantly alter the 
maximum articulation scores of the oiierated ears (N = 103). 
The observed differences were not signiflcantly different by 
either “t” test or sign test, not even for the sub-group 
(N =■ 23) whose pre-operative tests were performed at levels 
slightly less than 36 db above their No. 9 thresholds. This 
constancy of the raa.ximum articulation score was expected 
theoretically and agrees with our previous results.’ 

Incidentally, the average PB-max (for cases tested 85 db 
or more above the threshold for Test No. 9) of the operated 
ears was compared with the corresponding average PB-max 
of the unoperated ears. The difference of 1.76 per cent in 
favor of the latter Is not significant 

DISCUSSION. 

This statistical study of the auditory tests administered to 
approximately 100 additional patients on whom the fenestra¬ 
tion operation has been performed has yielded little that is 
new but it confirms quantitatively as well as qualitatively 
many of the conclusions derived from our previous studies. 
In no case where the same points were re-examined has it 
been necessary to modify significantly our earlier conclusions. 
In view of this stability of the results it should not be neces¬ 
sary to repeat these particular studies until some significant 
change in technique is introduced, either in the operation 
itself or in the tests of auditory function. 

In addition to the data here reported we have also analyzed 
with some care the articulation scores obtained with our 
recorded versions of the PB lists. The results of this study 
will be reported in the near future. 

SUMMARY. 

Speech testa and pure tone testa of hearing were adminis¬ 
tered to over 100 nearly consecutive patients before and after 
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the fenesti’ation operation. The reliability, the standard error 
of measurement, and other statistical indices were calculated. 
The results agi-ee veiy closely with those of our previous simi¬ 
lar studies. 

The spondaic word tests are highly reliable as tests for the 
thi-eshold for speech. The two recorded versions. Test No. 9 
(descending levels) and No. 14 (constant level), and admin¬ 
istration by “live voice” ai-e all practically interchangeable. 

The maximum ailiculation score (PB lists given at least 
35 db above the threshold for Test No. 9) is significantly 
higher when the lists are given by “live voice”. 

The maximvim articulation scoi'es (“PB-max”) show no evi¬ 
dence of a learning factor from one session to the next under 
the conditions of our clinical routine testing. 

The maximum articulation score is slightly but significantly 
lower for the patients wth some high-tone neiwe loss. 

The articulation score at the arbitrary level of loud speech, 
i.e. 85 db re 0.0002 microbar, is a less stable measure than 
the maximum ai’ticulation score. 

No significant correlation was found between the size of the 
fenestra (measui'ed at operation) and either the tlu’eshold for 
speech or the gain for speech following the operation. 

As in our previous studies the average gain from fenestra¬ 
tion is less for frequencies 2048 and 2896 cps than for fre¬ 
quencies 512 and 1024. The gains at the lower frequencies 
agrae very closely with the gain measured by Auditoiy Test 
No. 9. The relative deficit at the higher frequencies is still 
present after one year and is probably permanent. 

The fenesti’ation operation does not significantly alter the 
maximum articulation score of either ear. 

REFERENCES. 

1. Thum-ow, W. R., Sii,\’EnMAX, S. B-, Davis, H., and W.vLsn, T. E.: A 
Statistical Study ot Auditory Tests In Relation to the Fenestration Opera¬ 
tion. The Labta-goscope, 1948, 68, 43-66. 



THUEJU)\y, ET AL.: AUD. TESTS & FENESTRATION. 


137 


3 Su/Tibila:^, 8 R., TmmLow, "W R., Wauu, T E , and D vvia, IL 
Improyement In the Social Adequacy of Hearing Following the Fenestra 
tlon Operation Tub Ij.abt'tgoscope, 1948, 68, 607-681. 

3 THunLO^r, Vf. R., Dtvia, H., SttVEnaiAX, 9 R., and Walsji, T E 
Farther Statistical Study of Auditory Testa In Relation to the Feneatra- 
tlon Operation. Tub LABT:tGOSCOP^ 1949, 69, 113-129. 

4. DxTia, H. The Articulation Area and the Social Adequacy Index 
for Hearing. Tun LAaTXOoacopB, 1948, 68, 761-778. 

6 DAVia, H., and WAtflir, T El* The Umlta of Improvement of Hear¬ 
ing Following the Fenestration Operation. Tot Lubtxcoscopi^ 1960, 00, 
273-295. 

6. OAVia, H, WALsn, T B, and Eu)Cin*, El T Closure and Revision 
Following the Fenestration Operation. Tot LiAjrr^ooecoFE, 1960, 60, 1181- 
1189. 

7. Hudoiws, C. V., HAWKixg, J E, Kawxn, J H, and Stsvens, s. S 
The Development of Recorded Auditory Tests for Measuring Hearing Loss 
for Speech. Tub Labykgoscope, 1947, 67, 67-39 

8 EIoaw, j : Artloulation Testing Methods II. Tun L-tBi^rooscoPE, 
1948, 58, 966-991. 

9. Jacksow, R. W B, and E’eboosox, Q A-* Studies In the RsJlablllty 
of Tests, BuUetln No 12, Dept, of Educational Rcsearc/i, JJnivertlty of 
Toronto. 

10. ■WnmaT, R. J, and Tatxor, El K. The Relation of Multiserial Eta 
to Other Measures of Correlation. PsTcnoMETDiKA, 1946, 11, 156-16L 
IL Orotbach, L. j • Test "RellabllUy”* Its Meaning and Determlna 
tion. PsTcnouEmcA, 1947, 12, 116 



HEADACHE AND VERTIGO ASSOCIATED 
WITH HYPOGLYCEMIC TENDENCY.*t 

James A. Hakeell, M.D., 

Winston-Salem, N. C. 

Considerable detailed information regarding the various as¬ 
pects of spontaneous hypoglycemia is contained in the medical 
literature since Harris,^ in 1924, described a fairly charac¬ 
teristic group of symptoms experienced by individuals with 
abnoiTnally low blood sugar levels. Little or no attention has 
been placed on an even larger group of patients whose symp¬ 
toms are directly related to lowered blood sugar levels. 
Headache and, to a lesser extent, vertigo are common ssunp- 
toms experienced by this latter gi'oup. In practically every 
case the headache and vei-tigo will be reproduced during the 
course of the five-hour glucose tolerance test. 

The etiologic classification of spontaneous hypoglycemia as 
set forth by Conn- applies to this group of patients. The 
available information placed these patients in the functional 
or organic hepatogenic gi'oups. 

ETIOLOGIC CLASSIFICATION OP SPONTANEOUS HYPOGLYCEMIA. 

I. Organic—recognizable anatomic lesion. 

A. Hyperinsulinism. 

1. Pancreatic island cell adenoma. 

a. Single, 

b. Multiple. 

c. Aberrant. 

•Read at the meeting of the Southern Section, American Larynsologlcal, 
Rhlnological and Otological Society, Miami Beach, Fla-, Jan. 17, 195L 

tProm the Department of Otolaryngology and Broncho-Esophagoscopy, 
Bowman Gray School of Medicine, AVake Forest College, "Winston-Salem, N.C. 

Editor’s Note: This ma. received in l#aryngoacope Office and accepted for 
publication, April 13. 1950. 
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S. Pancreatic island cell cai-cinoma. 

a. Localized. 

b. With metaataaes. 

3. Generalized hypertrophy and hyperplasia of the 
islands of Langerhans. 

B. Hepatic disease. 

1. Ascending infectious cholangiolitis. 

S. Toxic hepatitis. 

3. Diffuse carcinomatosis. 

4. Fatty degeneration or “fatty metamorphosis.” 

5. Glycogenosis (von Gierke’s disease). 

C. Pituitary hypofunction (anterior lobe). 

2, Desti'uctive lesions (chromophobe tumoi-s, cysts). 

2. Ab'ophy and degeneration (Simmond’s disease). 

3. Thyi'oid hypofunction (1 secondary to pituitarj' 
hypofunction). 

D. Adrenal hypofunction (cortex). 

1. Idiopathic cortical atrophy. 

2. Destructive infectious granulomas. 

3. Destructive neoplasms. 

E. Centi-al nervous system lesions (Hypothalamus or 
brain stem interference with nervous control of blood 
sugar). 


II. Functional—no recognized anatomic lesion but explain¬ 
able on basis of unusual somatic function. 

A. Hyperinsulinism (imbalance of the autonomic nervous 
system) ; hypoglycemic fatigue; neiwous hypoglyce¬ 
mia : functional hypoglycemia; reactive hypoglycemia. 
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B. Alimentary hyperinsulinism (rapid intestinal absorp¬ 
tion) . 

1. After gastroenterostomy. 

2. After gastric resection (partial or total). 

C. Renal glycosuria (severe degi’ees of low renal thresh¬ 
old for dextrose). 

D. Lactation. 

E. Severe continuous muscular work. 

HI. Miscellaneous. 

A. Factitious (surreptitious insulin administration). 

B. Postoperative hypoglycemia. 

C. Severe inanition. 

D. Unknown. 

In order to associate some relationship between the patient’s 
symptoms and the blood sugar levels, the standard prepara¬ 
tory diet was not used, and the patient was instructed to 
remain on his usual diet until after the glucose tolerance test 
was made. 

The nature of the diet preceding the test has a marked 
influence on the results of the test in both animal and man. 
The resti’iction of carbohydrates in man results in a marked 
decrease in ability to utilize carbohydrates and produces an 
exaggei-ated glucose tolerance curve. A diet high in carbo¬ 
hydrates, low in protein, produces an increased tolerance and 
the cuiwes are low and flat. A diet high in fats produces a 
much gi’eater and more prolonged hyperglycemia when glu¬ 
cose is given than does one high in carbohydrates. The inges¬ 
tion of large amounts of protein is followed by very little rise 
in the blood sugar. The long period required for the absorp¬ 
tion and conversion of protein gives a steady supply of dex¬ 
trose over a fairly long period of time, resulting in very little 
elevation and secondary fall of blood sugar levels. These 
facts account for the therapeutic effectiveness of a high pro¬ 
tein diet in cases of functional hypoglycemia. 
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The effect of higli and low carbohydrate diets preceding the 
oral administi'ation of glucose is shown in Fig. 1.’ 



0 30 60 90 120 180 

TIME IN MINUTES 


Pitr. L The Influioce of high and low carbohydrate diets preceding the 

oral admlnlitratlon of 60 gni. of fflucoae ---, capjjlery blood eugar, 

venous blood sugar. (Courtesy. Kolmer: Ollnical Diagnosis by Dabo- 
ratory Exanilnatlons, Znd edL New York, N. r.: AppJeton-Century-Crofts, 
Ina) 

The case histories of 72 patients complaining of headache 
or vertigo and whose symptoms were relieved by high protein 
diet were reviewed. In all patients the symptoms were repro¬ 
duced or aggravated during the live-hour glucose tolerance 
test. 

Forty-five (62.6 per cent) were females. Thirty (41.8 per 
cent) of the patients were in the third decade (see Fig. 2). 
Headache was the chief complaint of 70; vertigo, in two. 
Both vertigo and headaclre were present in 82 (44 per cent). 

The headaclie was described as being dull in 66 of 65 cases 
and throbbing in 66 of 69. It was relieved by pressure in 18 
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of 32 cases. Forty-two of 56 patients were awakened at night 
by headache, and in 44 patients, 39 had headache before 
breakfast. In 33 of 48 patients the headache was definitely 
related to meals. 

The headache experienced is visceral in character and is 
described as being dull, throbbing and is often relieved by 
pressui’e. Tliis is the same type of pain that was pi-oduced 
experimentally by Ray and Wolffs by mechanical distention of 
the superficial temporal artery. The same type of pain is 
experienced when a hypodennic needle is pushed through the 
wall of an artery or vein. 
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The glucose tolerance curve, in most instances, was low, 
especially from the second through the fifth hour. In only 15 
cases did the fifth hour level reach the fasting level, and m 
seven of these 16 the curve was flat. Symptoms were usually 
produced when the level dropped to 70 or less. In others, the 
rapidity of the fall of the sugar levels appeared to be the 
important factor. 

The following abbreviated case histories aie typical 

Gate 1 Mrs D B H., age Z2 years, was flrat aeon on Aos. Jl, 1947, with 
the chief complaint of vertigo of three month^ daration, which was aaao* 
dated with eome nausea and aeemed to be more or leaa contlnuoua In 
character and Increoaed In lotenalty at tlmea. The patient atated that 
she vraa subject to motion aicknesa Vertigo, nauaea and Jitterlneai were 
present If a meal waa ralsaetL There waa no history of headache, but 
occaaionally a aenaatlon of presaure waa preaent In the vertex. 

The past medical hialory waa noncontrlbntory The patlent’a mother 
had oathma for a number of years, 

The ear, note and throat examination did not reveal any groat derla 
tion from the normal A medical and opbthaLmoIogloal examination re* 
veoled nothing algnlhcant 

The flve*hour glucoee tolerance test gave the following results Fast 
Ing—80 mg per cent, one-half hour—1S5 mg per cent, one hour—104 mg 
per cent, two hours—73 mg. per cent, three honra—70 mg. per cent, 
four hour*—68 mg per cent, flve hours—69 mg. per cent. During the 
glucoie tolerance teat, the patient experienced a conalderable amount of 
vertigo asaoclated with headache. 

The patient nas given a high protein low carbohydrate diet and was 
Instructed to eat bet^^een meals and before bed time. Within a very 
abort time, ail BTWptomB bad disappeared and she had remained free 
from attacks when last seen on Jao 6, 1940. unless she bad changed her 
diet 

Case i Mrs. E. F D , age 36 years, was first seen on Nor 8 1948, com¬ 
plaining of occipital and left temporal beadaefae which waa dull and 
throbbing In character and not relieved by pressure The patleut’a symp¬ 
toms bad been present for foor years but had become more severe for 
the last years. She was occasionally awakened at night with headache, 
and it was usually present In the morning before breakfast Occasional 
vertigo was associated with the headaches The patient was quiet fond 
of soft drinks and consumed a number each day 

The past medical history was noncontiibutory except for symptoms 
suggestive of hay fever 

The ear, nose and throat examination was essentially negative except 
for some alight polypoid changea on the posterior tips of the Inferior 
turbinates and the presence of a small polyp which was removed from 
the left middle meatus 

Medical examination failed to reveal abnormalities which conid be 
associated with her headaches 
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The flve-hoiir glucose tolerance teat revealed the following: Pasting— 
89 mg. per cent; one-half hour—115 mg. per cent; one hour—102 mg. per 
cent; two hours—103 mg. per cent; three hours—91 mg. per cent; four 
hours—68 mg. per cent; five hours—68 mg. per cent During the glucose 
tolerance test, the patient experienced headache similar In character to 
that which she had been having for the past four years. 

A diet high In protein and low In carbohydrates was prescribed and 
her symptoms gradually disappeared and when last seen on May 2, 1949, 
she was symptom free. 

Case 3: Mrs. M. E. G„ age 37 years, was first seen on Jan. 7. 1949. com¬ 
plaining of dull, throbbing pain In and about the left cheek and eye for 
approximately one year. The patient was overweight and had been on a 
strict diet for some time. 

A medical examination and neurological consultation revealed nothing 
eventful. 

The five-hour glucose tolerance test revealed the following: Fasting— 
103 mg. per cent; one-half hour—198 mg. per cent; one hour—222 mg. 
per cent; two hours—193 mg. per cent; three hours—140 mg. per cent; 
four hours—69 mg. per cent; five hours—65 mg. per cent. During the 
fourth and fifth hours of the glucose tolerance test, the patient experi¬ 
enced pain similar to that which she had had for the past year. 

The patient was placed on a high protein and low carbohydrate diet. 
Her symptoms quickly disappeared and when last seen on May 3, 1949, 
she was completely free of her symptoms. 

Case 4: Miss P. A. H., age 31 years, was first seen on July 4, 1949, 
complaining of frontal headache which was dull, throbbing In character 
and was relieved by pressure. The patient was often awakened with 
headache between 12:00 and 2:00 o’clock A. M. The patient experienced 
a similar type headache when a meal was missed and some Jltterlness 
was associated with the headache. The patient had been on a diet low 
In protein. 

The ear, nose and throat examination was essentially negative and 
medical examination was noncontributory. 

The five-hour glucose tolerance test revealed the following: Fasting— 
66 mg. per cent; one-half hour—98 mg. per cent; one hour—125 mg. per 
cent; two hours—89 mg. per cent; three hours—67 mg. per cent; four 
hours—41 mg. per cent; five hours—64 mg. per cent During the five-hour 
glucose tolerance test, the patient experienced similar headache and was 
quite nervous and felt faint throughout the duration of the test. 

She was placed on a high protein, low carbohydrate diet with between 
meal feedings. Marked Improvement was noted In a short time and when 
last seen in November, 1950, she was having occasional difficulty. 


SUMMARY. 

1. Headache and vertigo are common symptoms associated 
with lowered blood sugar levels. 
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2. The headache is described as being dull and throbbing in 
cliaracter. It is often present at night and may be re¬ 
lated to meals. 

3. Patients in the functional group respond well to a diet 
high in protein and low in carbohydrates. Supplemen¬ 
tary feedings may be necessary. 
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MORE COMPLETE ADENOIDECTOMY TO OVERCOME 
INTERFERENCE WITH NASAL BREATHING BY 

THE SALPINGONASAL AND SALPINGOPALATINE 

FOLDS* 

Ernest Reeves, M.D., and Robert Brill, M.D., 
Passaic, N. J. 

Most experienced otolaryngologists consider tonsillectomy 
in children as a relatively simple procedure, but the adenoid- 
ectomy and concluding hemostasis as posing a more difficult 
problem. During the past 10 years, one of us (E. R.) has been 
using the modified Coakley*^ slip knot tie to control the bleed¬ 
ing. At first only the bleeding vessels in the lower part of the 
wound were tied; but after skill had been acquired, the source 
of bleeding higher up was investigated.^ 

In the course of searclring for these vessels, it was noted 
that sometimes, even after what was considered a complete 
adenoidectomy with LaForce adenotome and curette, there 
remained, anterior to the pharyngeal tonsil, a thick rugged 
mass wliich could not be removed with these instruments 
without endangering the tube. 

The phaiyngeal tonsil is defined by Shambaugh in Jackson’s 
book^ as being “a prominence on the roof and posterior wall 
of the nasophaiynx produced by lymphoid tissue,” but this 
previously mentioned rugged fold was not connected with the 
pharyngeal tonsil, although it had the appearance of adenoid 
tissue. It was not located on the posterior wall of the pharynx 
but was primarily on the palate. The fold was anterior to a 
catheter insex’ted into the ostium of the Eustachian tube. The 

♦From the Departments of Otolaryngolofiry and Pathology, St, Mary's Hos¬ 
pital, Passaic, N. J. 

Editor’s Note; This ms. received In Laryngoscope Office and accepted for 
publication, Nov. 16, 1950. 
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finding of the plica salpingophaiyngea directly behind the 
Inserted catheter made it clear that tills rugged fold was the 
plica salpingopalatina. 

Because of its location, the plica salpingopalatina is not 
obvious. In moat cases it can be seen only during anesthesia 
in the course of tlie operation. The best time to look for it is 
after tonsillectomy but before adenoidectomy. After elevating 
the soft palate and depressing the main mass of adenoid tissue 
in the dorsal direction, one can see a fold protruding more or 
less prominently out of the dorsal surface of the soft palate, 
quite separate from the adenoid. In most cases tliis protrud¬ 
ing tissue is only 1 or 2 mm. wide. But in 10 of our cases it 
was at least 9 mm. wide, obstructing one or both choanae and 
interfering with nasal breathing. 

ANATOMICAL CONSIDERATIONS. 

Excellent descriptions of tlie epipliarynx are found in 
Luschka’s* monograph and in Barnhill's’ and Testut’s’ anato¬ 
mies. According to Escat' and St Glair Thomson’’ llfesize 
drawings, the height and width of a choana of a newborn 
averages 6.5 mm. The widtli in a five-year-old child is 9 mm. 
and in an adult 13 mm. Tliis means that in a five-year-old, a 
salpingonasal or salpingopalatine fold ivider than 6 mm. is a 
serious, and one wider than 9 mm. is an absolute obstacle. 
With hypertrophy of the plicae salpingopalatina and salpingo- 
nasalis, the obstiaiction to nasal breathing will depend upou 
the location and the extent of tlie enlaigement of the fold as 
well as the size of the choanae. 

Tlie folloiving lines are excerpts translated from a very 
accurate anatomical description of the rhinopharynx by Kos- 
tanecki :* 

"The appearance of the anterior lip of tlie tubnl ostium 
varies greatly in the different specimens (see reproduction. 
In Figs. 1, 2 and 8 it is small; in Figs. 3, 4, 5, 6, 7, 14, 16, 16 
and 17 it is larger.). These variations are caused by develop¬ 
mental differences in strength of a ligament which can bo 
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found to be a continuation of the membranous tube into the 
soft palate. This ligament was named by Tourtual,^" the 
anterior salpingopalatine ligament. The shape of this liga- 


(a.e.p ) arous palatoBlossus; (a.ph.p.) arcus pharynBopalatlnus; (b.pli.) bursa pharynBca; (m n.l ) mea¬ 
tus naslum Inferior; (m.n.m.) meatus naslum modlus; (in n s.) meatus naslum superior; (c.1.) concha 
Inferior; (c.m.) concha medium; (c,s.) concha superior; (p.d ) palatum durum; (pm.) palatum molle: 
(p s n ) plica salplneonasalls; (ps.p.) plica salplngropalatlna. (pnl.) plica nasalls lateralis; (s.ph.) plica 
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ment vanes very much in different anatomical specimens 
S^etimes it is composed of well developed, tendon-like 
strands; at other times it is only a fine fibrous continuation 
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FIs 170 Llfeslze drawlnsa of the naeopharyn-^. From Sir St. Clair Thom¬ 
son’s Diseases of the Nose and Throat (3rd ed., 1020), p. 333. (A) Sagittal 
section of the nasopharynx at birth, showing persistence of the canal lodelng 
RathUe’s pouch (cf. Fig. 2, p 2); (B) sagittal section of the nasopharynx 
of a dog, (C) choanae of a child aged flve; (D) choanao at birth; (B) cho- 
anae of an adult female; (P) choanae of an adult male. (Escat.) 


of the membranous tube, originating from the lateral part of 
the tubal cartilage. Sometimes it extends to the midline of the 
hard palate or it may turn dorsally into the substance of the 
soft palate, where its fibres blend with the tendon of the tensor 
veli, the posterior salpingopalatine ligament, and even with 
the salpingopharyngeal ligament. The result is that it curves 
about the tubal ostium like an arc. 

“Tlie mucosa of the anterior lip of the tube is very stiffly 
connected with these fibrous bands. Tourtuah® found that the 
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anterior lip of the tubal ostium is always accentuated by a 
strong fold of mucosa which he named the salpingopalatine 
fold. The appearance of tin's fold depends upon the develop¬ 
mental diffeiences in the strength of the underlying ligament 
and tile thickness of the mucosa covering it. It may be thin 
and transparent, if the layers of glands and lymph follicles 
are thin; or it may be thick and very prominent. In its down¬ 
ward course, the salpingopalatine fold runs either directly to 
tile midline of the palate or it describes an aro, the concavity 
of which faces the ostium. 

“Besides this fold which is directed downward, there is 
another very impoitant fold of tlie mucosa which originates 
on the upper part of the tubal torus and is directed upward. 
This fold was named by Hoffman, the ‘salpingonasal fold.’ Its 
thickness is variable. Under the mucosa of the salpingonasal 
fold he found a continuation of tlie basilar flbroeartilage com¬ 
posed of small but strong fibres wliich are strongly blended 
with the perichondrium. Often the fibres of the anterior pala¬ 
tine ligament unite with these fibres. 

“For tills leason, the salpingonasal and salpingopalatine 
folds are often found forming one continuous fold instead of 
two separate ones (see reproduction Figs. 6, 7, 8, 15, 18 and 
19). 

“Anterior to the salpingonasal fold, another fold, called by 
Tourtual the lateral nasal fold, was often found. This con¬ 
tinues downward anteriorly to the plica salpingopalatina, so 
tliat one sees what appeals to be a double salpingopalatine 
fold (see reproduction Fig. 8). The anterior lip of the tube 
and the folds originating from it greatly influence the size 
and form of the choanae." 

In our experience, the salpingopalatine fold was always visi¬ 
ble. In most cases it originated from the lateral lamina of the 
tubal torus and formed an arc with the concavity facing the 
tube. It ended mostly on the dorsal surface of the palato- 
phaiyngeal fold. Often the fold did not start at the tube but 
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seemed to originate from the fornix; that is, the salpingonasal 
and salpingopalatine folds united to make one continuous arc. 


PATHOLOGICAL SIGNIFICANCE OF THE HYPERTROPHY 
OF THE FOLDS. 

The importance of the nasopharynx is well emphasized in 
the excellent symposiums of LeJeune” and Dudley.'^ Hollen- 
deri3.“ repoi*ts the nasopharyngeal findings in a group of 131, 
and then 140, autopsies. Lyoirs,^“ Baker,^“ Giddal,^^ Bordley'® 
and Dudley^" write imposing ar-ticles confirming the vital im- 
pordance of the nasopharynx as a somne of focal infection, 
deafness and mouth breathing. 

In a brilliant article, Meltzer^® expresses the opinion that 
many an irradiation will not be necessary if the lymphoid 
tissue is removed completely from the nasopharynx. 

Our material comprised 165 children ranging from two to 
10 years in age. All operations were deferrod until at least 
two weeks after the last acute infection. The cases were not 
selected at random; many of them were referred by doctors 
who knew that one of us was trying to resolve these obstruc¬ 
tions to nasal breathing by operation. 

Thir-ty-eight cases showed marked hypertrophy of the sal¬ 
pingonasal and salpingopalatine folds. In several cases, the 
plicae were 10 mm. wide; in one case, 12 mm.; and in one 
striking instance, 15 ram. wide in its upper part and 10 mm. 
wide in its lower part. 

This last case (No. 103) was that of an eight and one-half 
year old child whose tonsils and adenoids had been removed 
six years before. As far as the mother remembered, the 
child had been a mouth breather all his life. The operation, 
although performed by a very reliable surgeon, did not relieve 
the obstruction to the nasal breathing. The child continued to 
sleep restlessly with an open mouth. There were also several 
attacks of otitis media, one of them necessitating a paracen¬ 
tesis, last year. 
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During the oiBce examination, even without anesthesia, two 
tremendous folds could be seen jutting out from behind the 
elevated soft palate. These folds tended to meet in the midline 
during gagging. The diagnosis was obstruction of the nasal 
breatlitng caused by hypertrophy of the salpingopalatine folds. 

At operation, only a small amount of lymphoid tissue was 
found on the posterior pharyngeal wall, in the region of the 
previous adenoidectomy, but the salpingopalatine and salpin- 
gonasal folds were huge. They seemed to start well above the 
tubal ostium and continued onto the soft palate in a curved 
line. They ended on the dorsal surface of the palatopharyn¬ 
geal folds. The weight of the removed plicae was 1 gm. The 
weight of the residual adenoid tissue found on tlie posterior 
pharyngeal wall was only 0.6 gm. 

Following this operation, the child was able to breathe 
through his nose without any difficulty. 

In seven of the cases the folds were less than 6 mm. wide 
but so thickened that it was deemed advisable to remove these 
masses to prevent any possibility of focal infection. 

The Interference was not always caused by the enlargement 
of tile salpingopalatine or salpingonasal folds. In four of our 
cases, the salpingopharyngeal fold caused similar symptoms. 
In the first case (No. 89), the tonsils and adenoids had been 
very satisfactorily removed tliree years previously. The child 
was six years old when seen in consultation. According to his 
mother, neither before nor after adenoidectomy could the 
child breathe through his nose. 

Office examination revealed a fold visible on each side of the 
pharynx; tills was accentuated by spontaneous elevation of the 
palate while the tongue was being depressed. 

During the operation, these folds were seen to originate 
behind the tubal ostium and to continue downward onto the 
posterior pharyngeal wall. Thus they were the hypertrophied 
salpingopharyngeal folds. Above they were 12 mm. wide and 
at the level of the base of the uvula, 7 mm. wide. They were 
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removed by tonsil punch. The removed tissue weighed 1.5 gm. 
The salpingopalatine fold was clearly visible anterior to the 
above described plica. It was relatively small and was not 
removed. 

After operation the child had no more difficulty in nasal 
respiration. 

In most cases it was found difficult to separate the salpingo¬ 
pharyngeal fold from the pharyngeal tonsil during operation. 
The adenotome or curette catches it together with the ade¬ 
noids and removes that part of the fold which is on the pos¬ 
terior waU. 

In the second and third of these cases of hypertrophied sal- 
pingophaiyngeal folds, these plicae, although intimately in 
contact with the mass of adenoid tissue, somehow evaded the 
adenotome. In both cases the fold started on the torus but 
ended on the lateral wall of the nasopharynx. It frequently 
ends on the posterior wall. For -this reason it could not be 
removed wth the LaForce adenotome. In one of these two 
cases (No. 65), the fold was 10 mm. above and 6 mm. in the 
lower pari. 

The third case (No. 177) showed the greatest hypertrophy 
in our series. It was 18 mm. in its upper part and 10 mm. in 
its lower pari. 


INDICATIONS FOR COMPLETE ADENOIDECTOMY. 

There are three indications for the removal of these folds: 
the first is to eliminate any obsti’uction to nasal breathing. 
Whether the folds foxin obstruction or not depends upon the 
size of the choanae. In young children the choanae are nar¬ 
row ; therefore, even a modei’ate enlargement of the salpingo¬ 
palatine or salpingonasal folds could obstruct them. Inspec¬ 
tion of the choanae by retronasal miiTor is of assistance in 
the diagnosis of such obstruction, and can be perfonned if, as 
sometimes happens, the bleeding stops promptly. In Case 93 
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the salpingopalatine fold was only 5 mm. wide; nevertheless, 
tlie mirror examination revealed that it completely covered 
one of the choanae. 

Since then, as a preliminary working nde, all salpingopala¬ 
tine or salpingonaaal folds of 6 ram. or more in width have 
been removed. 

The second indication for I'emoval is that a large mass of 
lymphoid tissue in tlie air passages is an excellent nidus for 
focal infecHon. Many of the bacteria carried into the nose by 
the air are deposited in the film of mucus covering the nasal 
mucous membrane. This film la moved in the pharynx by tlie 
nasal ciliated epithelium. The folds which must be passed 
constitute a barrier, for often they are covered not by ciliated 
but by squamous epithelium wiiich does not participate active¬ 
ly in moving the germ-laden film onward into the naso¬ 
pharynx; therefore, an attempt was made to remove eveiy 
sizable mass of lymphoid tissue, even though it was not 
obstructive, 

The third indication for removal is that in many cases the 
folds covered the opening of the Eustachian tube and inter¬ 
fered with the necessary equalization of the air pressure 
between the tympanic cavity and the pharynx, thus leading 
toward progressiva deafness. They also predisposed toward 
purulent otitis media, because even in cases of mild infection 
they prevented easy elimination of the contents of the middle 
ear through the tubal ostium. 

TECHNiqUE OP THE COMPLETE ADENOIDECTOMY. 

The basic problem in complete adenoidectomy is to remove 
all macroscopically visible lymphoid tissue from the naso¬ 
pharynx under visual control. The first step is the removal of 
the tonsils. Tlus gives the operator more space. Before touch¬ 
ing the adenoids, the soft palate is elevated. Any retractor is 
satisfactory, but the modified Love retractor is preferred 
because it is light and keeps the hand out of the illuminated 
territory. 
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We can see the mass of adenoids filling the space between 
the posterioi’ wall of the pharynx and the soft palate, but we 
cannot distinguish the salpingopalatine or salpingopharyngeal 
folds in this big mass of lymphoid tissue, except when the 
folds are very bulky. 

By pushing the adenoid mass backwards with a curved 
instrument we can find the salpingopalatine fold easily, even 
though it is small. A metal curved Eustachian catheter is very 
useful for this manipulation. If we so separate the soft palate 
from the adenoid mass, we can observe the salpingopalatine 
fold on the dorsal sui'face of the elevated palate as a thin or 
thick, rugged, uneven fold. If it is lai’ge, it is sometimes flat¬ 
tened medially, covering the anterior surface of the pharyn¬ 
geal tonsil. Sometimes it is flattened laterally, covering the 
tubal opening. 

The next step is the removal of the adenoid mass by the 
LaForce adenotome. It should be sharp so that one can cut, 
not tear, out the lymphoid tissue. Tearing results in an 
uneven, ragged wound, making hemostasis more difficult. 

The soft palate is elevated and we usually find that a part 
of the adenoids, especially on the sides, has not been removed. 
This can be taken out with LaForce adenotome or with a 
sharp tonsil punch. 

Using suction to clear away the blood, we make careful 
obseiwations and measure the size of the folds. If the bleeding 
stops quickly, we use a mirr-or to examine the relative size of 
the folds and the choanae. 

The next step is of utmost importance. The tubal opening 
must be located. Not once could it be recognized with the 
unaided eye, for it is hidden among the abundant l 3 Tnphoid 
tissue on the lateral wall. The Eustacliian catheter solves this 
problem. With it inserted into the tubal ostium, the important 
landmarks can be located easily. 

Anterior to the catheter lies the salpingopalatine fold; 
above, the salpingonasal fold; and behind, the salpingopharyn¬ 
geal fold and the Bosenmuller fossa. All folds originate from 
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the tube, but the salpingopalatine folds end on the soft palate. 
The salpingopharyngeal folds end on the dorsal or lateral 
pharyngeal wall. The usual findings are the salpingonasal and 
salpingopalatine folds forming a continuous arc, beginning at 
the fornix and continuing downward on the soft palate, to end 
most frequently on the dorsal surface of the palatopharyn¬ 
geal fold. The salpingopharyngeal fold is usually not visible. 
It is located on the posterior pharyngeal wall and falls into 
the mouth of the LaForce adenotome together mth the ade¬ 
noids. The lateral pharyngeal wall is often covered with 
numerous small nodules situated between the salpingopalatine 
and salpingopharyngeal folds (BamhiU*). 

Having located the three folds, we remove them if they are 
too bulky. The most satisfactory instrument seems to be a 
very sharp conchotome or tonsil punch (No. 2). This instru¬ 
ment can be manipulated witli one hand; the other hand is 
free to lift the palate or to use suction to remove the blood. 

This is a great advantage when operating in a deep cavity 
like the nasopharynx. It eliminates an assistant who lias to 
handle instruments blindly, because the head of the surgeon 
is blocking the view of the surgical field. 

The tonsil punch is used not only for cutting but also for 
prolongation of the touch sense of the fingers. With it one 
can feel the hard cartilage below the mucosa; so that the lym¬ 
phoid tissue can be removed without injuring the cartilage 
below the salpingonasal fold or the RosenmOller fossa. Once 
it lias been ascertained by visual examination that everything 
necessary has been removed, we release the soft palate to its 
former position. 

At this stage of the operation we do not put gauze packings 
into the nasopharynx A packing would lift the soft palate 
and thus elongate the tensor and levator veli palati and put 
its fibres on tension. The veins which cross these fibres are 
thus compressed, damming up the blood in the venous capil¬ 
laries, which cannot collapse, and this in turn tends to pro¬ 
long bleeding. 
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HISTOPATHOLOGIC FINDINGS. 

All plica tissue removed was sent to the laboratory where 
it was described, weighed and where paraffin sections were 
made of representative portions. In the eai’ly stages, portions 
of adenoid tissue were similarly treated. All three folds pre¬ 
sent in the main, the same basic elements, i.e., lymphoid tissue 
and glands covered by respiratory epithelium which often 
shows squamous metaplasia. 



Pig 1 Plica salplngopharyngea from radical ndenectomy Part of the 
plica salplngopharj ngea It demonatratea flbrosls, reticulum hyperplaala 
and the Inflltratlon of squamous epithelium by leucocj tea 
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Histologically, the folds are quite similar to the phaiyngeal 
tonsil at its inferior hordei'. Usually, the major portion of the 
plica consists of lymphoid aggi-egates occupying the lamina 
pi'opria. Subjacent to this are variable numbers of seromuci- 
nous glands, separated from the lymphoid tissue by a thin 
flbroelastic membrane. There is variation in the surface epi¬ 
thelium : some of the specimens bearing squamous epithelium, 
others being covered by ciliated columnar cells. Epithelial 



PIk S Pile* (uIpinffopAiattna. from rndlcal odrnectomx* Plica aalpinffo* 
palatlna prea^ntloff frl^nda and lymphoid UaMue and predominantly respira¬ 
tory •plthellum with Inflammatorr Inflltratioo. 
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Pig 3 Plica salpIngonasallB from radical adenectomy Plica salplngo- 
nasalls largely lymphoid tissue, avIUi small portion of glandular elements 
Squamous metaplasia seen with a duct. 


infoldings, which on serial section are seen to be continuous 
with the gland ducts, give a rugged, slightly nodular appear¬ 
ance to the surface of the folds. 
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As might be anticipated, none of the specimens presented 
any acute inflammation. Infrequently, histological evidence of 
low-grade inflammatory reaction such as focal squamous meta¬ 
plasia, edema and lymphocytic infiltration of the epithelium, 
reticulum hyperplasia in the lymphoid aggregates and, raraly, 
fibrosis were noted. The majority of sections revealed not 
even this mucli inflammatory alteration. 

In the latter specimens neitlier voluntary muscle nor carti¬ 
lage was found, although in the earlier specimens, due to ine-x- 
perience with the problem, some striated muscle and, once, 
cartilage, was seen. 


CONCLUSIONS. 

Tlie literature is roplete with articles advising ii’radiation 
after adenoidectomy for destruction of the remaining or re¬ 
formed lymphoid tissue. 

In our opinion, many a radium treatment will not be 
necessary if we remove the hypertrophied folds during ade¬ 
noidectomy. 

It is not at all a rare occurrence that a simple adenoidec¬ 
tomy does not relieve mouth breathing. 

We found in our selected series that in 10 cases the enlarge¬ 
ment of these folds was so big tliat the removal was advisable. 
In tivo of our cases simple adenoidectomy had been done pre¬ 
viously without restoring tlie nasal breatliing. During a sub¬ 
sequent operation no other obstruction was found except for 
hypertrophied folds originating from the tubal ostium. Tlie 
removal of these folds restored the free passage of air tiu-ough 
the nose. 

The elimination of big masses of lymplioid accumulations 
in a place so openly exposed to bacteria will diminish the 
number of focal infections. 

In tin's article a radical adenoidectomy is described. This 
surgical procedure allows the removal of all macroscopically 
visible lymphoid tissue from the nasopharynx imder visual 
control. 
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SUMMARY. 

It is suggested that no adenoidectomy should be considered 
complete without the examination for removal of diseased or 
hypertrophied salpingonasal, salpingopalatine and salpingo¬ 
pharyngeal folds. 
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LARYNGEAL GRANULOMA FOLLOWING 
INTRATRACHEAL ANESTHESIA. 

A REPORT OF FOUR CASES * 

Ralph Peuiee, M.D., and Sidney S. Feuehstein, M D., 
New York, N. Y. 

With the i-apid advances being made m suigery, especially 
1 elative to the head, neck and thorax, the advantages of endo¬ 
tracheal anesthesia are becoming more and more manifest. 
Higlily skilled surgical and anesthesia teams are of necessity 
using this foim of anesthesia with inci easing fiequency. 

A relatively raie yet significant sequel of piolonged endo¬ 
tracheal anesthesia is nonspecific contact granuloma of tlie 
larynx. A review of tlie available literature leveals that only 
some 21 cases have been leported since R. J. Clausen’s ouginal 
contribution in 1932 ‘ Undoubtedly, many more granulomata 
have been observed at various dimes but have not been pub¬ 
lished to date. 

A review of the literatuie, mdudmg our four cases, can 
best be presented in chart form. 

In all instances reported, the duiation of anesthesia varied 
from 65 minutes to five hours, with the great majority lang- 
mg fiom two to three hours Most of tliese intubations 
were performed through a laryngoscope by the anesthetist 
who noted no existing abnoimality. Hoarseness, which is 
the major complaint referable to granuloma of the vocal coid, 
appealed as early as 10 days and os late as seven months fol¬ 
lowing operation; however, this symptom became apparent in 
the majority of cases in one to two months after the intuba¬ 
tion Late symptoms may be aphonia and occasionally dysp¬ 
nea, In 13 instances, the lesion was unilateral and in 12 it 

"^FTom the Otoloo nsolosy Service of Dr Max L. Som, 

Editor* Note ThJ* ms. received In Laryngoscope OiHco and accepted for 
publication OcL 28 l»o0 
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was bilatei’al. On nine occasions the gi-anuloma recurred after 
laryngoscopic removal. 

We believe that the most important factor which may be 
contributoiy to the formation of laryngeal granulomata is 
injury to the mucous membranes. It is only at this anatomical 
location that these lesions liave been described. This trauma 
to the vocal cords may be of direct or indirect type. The 
direct type of trauma referred to is that occuin-ing during the 
actual process of intubation by the anesthetist. This may 
occur in either the blind or the visual method of insertion of 
the endotracheal tube. Indirect trauma is that type of injury 
to the lai'yngeal mucosa which is caused either by static pres¬ 
sure of the tube in situ or by motion of the tube secondaiy to 
movement of the laiynx and tracheobronchial tree during res¬ 
piration, coughing, straining, etc. The posterior commissure 
and vocal processes are the areas where the tube would natu¬ 
rally tend to rest and e.xert the maximum pressure. The vocal 
process of the aiytenoid is particularly vulnerable to trauma 
since the cartilage is notably less yielding than muscle and 
fibrous tissue. Dwyer et al.^^ noted that the conventional 
Magill tube is curved in only one plane. When the tube is 
inserted into the trachea, the larynx acts as a fulcrum so that 
the posterior portion of the larynx and the anterior tracheal 
wall are exposed to constant pressure and trauma. His studies 
showed more severe congestion of the posterior third of the 
cords, especially when a large endotracheal tube was used. 

It is believed that the initial lesion is a superficial ulcera¬ 
tion of the mucous membrane overlying the cartilaginous 
vocal px’ocess. Subsequently, in the attempt at healing, granu¬ 
lation tissue is formed from the submucosa. These granula¬ 
tions must then protrude into the ulcer area which is being 
encircled by a more slowly growing squamous epithelium. 
When first seen, such lesions are sessile in character and, due 
to the differential rate of groxvth of the tissues, constriction 
of the base of the gi'anulations occurs, giving rise to a pedun¬ 
culated mass. In the case reported by Clausen,^ this pinching 
off process proceeded to such extent as to allow the gi-anuloma 
to be coughed up by the patient. 


PBIMEB & PEUERSTEIN : LAKYN. GRANULOIIAS. 


167 


Constitutional factors may possibly make the larynx moi-e 
vulnerable to trauma.*’ Generalized systemic debility, avita¬ 
minosis, anemia, alcoholism and the atrophic mucosa of older 
individuals may be contributing factors for the lowei-ed resist¬ 
ance to injury by the endotracheal tube. 

CASE REPORTS. 

Cc*e X: L a 36-year old female, wai admitted to the Otolaryngology 
Service at Beth Israel Hoapitol on Seph 20, 1948, with the complaint of 
hoarsencas of three weeks' damtion. Mljror examination revealed a 
rotmded pedunculated moss attached to the Inferior aspect of the left 
vocal process. The lesion appeared to be covered by an Intact mucous 
membrane which presented a slightiy bluish appearance. 

A subtotal thyroidectomy had been performed on this patient about 
three months previonely. Cyclopropane and ether anesthesia was Intro¬ 
duced through a nasotracheal Maglll lobe Inserted into the trachea under 
direct vision. The vocal cords appeored normal at that time. The dura¬ 
tion of anesthesia was two boun and 60 minutes. 

Postoperatively, hoarseness was noted on the second day and persisted 
until the sixth day. when It subsided. After a two-month Interval, she 
again developed hoarseness which brought about her admission to the 
hospital. 

Operation; Under direct laryngoecopy with local anesthesia the mass 
woe removed by applying a forceps to Its pedicle, The lesion measured 
about 1 cm. In diameter. 



Case 1. arouulatloQ tlnuo (high power) 
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Pathology: Granulation tissue with an epithelial surface of stratified 
squamous epithelium. There were numerous lymphocytes and some poly¬ 
morphonuclear cells In the submucosal area. 

This patient was last seen in January, 1950, about one and one-half 
years after removal of the granuloma, at which time there was no evi¬ 
dence of recurrence. 

Case 2: G. H., a o7-year-old white female, was admitted to the Otolaryn¬ 
gology Service at Beth Israel Hospital on Sept. 19, 1949, with hoarseness 
of four weeks' duration. Indirect laryngoscopy revealed a pedunculated 
mass, covered by an Intact mucosal surface, arising from the region of 
the left vocal process. 

About, seven months prior to this admission, in February, 1949, this 
patient had undergone a partial colectomy for carcinoma. Endotracheal 
cyclopropane and ether anesthesia was given throughout a five-hour oper¬ 
ation. The vocal cords prior to surgery were normal. There was no 
postoperative hoarseness. 

Operation: Using indirect laryngoscopy with local anesthesia, the mass 
was removed at its pedicle by a grasping forceps. The tumor measured 
8 mm. In diameter and the pathological report was nonspecific granuloma. 
The patient was again seen on Jan. 9, 1950, at which time she again 
complained of hoarseness of two weeks’ duration. Laryngeal examina¬ 
tion revealed a recurrence of the mass over the left vocal process. This 
tumor was again removed with the Indirect laryngeal forceps. 

She has been followed In the outpatient department and no evidence 
of recurrence has been noted to date. 

Case 3; M. P., a 70-year-old white male, was admitted to the Otolaryn¬ 
gology Service at the Beth Israel Hospital on Jan. 9, 1950, with the com¬ 
plaints of hoarseness and difficulty In raising sputum, of two weeks’ 
duration. Mirror examination revealed bilateral masses attached to the 
vocal process of each vocal cord. They were pedunculated and would 
descend below the cords on Inspiration and swing out over the cords on 
expiration. An intact mucosa covered both tumor masses. 

On Nov. 7, 1949, two months previously, a resection of the sigmoid por¬ 
tion of the colon had been performed under endotracheal cyclopropane 
and ether anesthesia. The intubation was described as being "difficult.” 
No abnormality of the vocal cords was noted preoperatively. Anesthesia 
lasted two hours and 30 minutes. There was no hoarseness during the 
postoperative course In the hospltaL 

Operation: Under indirect laryngoscopy with local anesthesia, both poly¬ 
poid masses were removed with the laryngeal forceps. Each mass meas¬ 
ured about 7 mm. In diameter. The pathological report was nonspecific 
granuloma. 

Postoperatively. this patient has been followed in the outpatient depart¬ 
ment and showed no evidence of recurrence when last seen on June 14, 
1960, five months later. 

Case -1: C. C., a 39-year-old white female, was seen In September, 1947, 
with a history of having had a radical mastectomy performed at another 
hospital four weeks previously. The duration of the surgery was well 
over two hours. Anesthesia was endotracheal In type. No complaints 
were noted in the hospltaL 
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PEIMER & PEUERSTEIN : LARYN. GRANULOMAS. 


Shortly after discharge from the hospital, the patient became hoarse. 
Mirror examination revealed a moss arising from the right vocal process, 
covered by an intact mucosa. The tumor almost completely occluded the 
Interorytenold space. 

Under Indirect laryngoscopy with local anesthesia, the mass was 
removed with a grasping forceps. The pathological report was nonspecific 
granuloma. 

The patient was re-examined In January, 19-18, and no evidence of 
recurrence was noted. The patient has had no laryngeal complaints to 
date (September, 1950). 



Case 4. Low power showing granulation tissue and ulcer base. 

DISCUSSION. 

From a clinical standpoint, the most significant symptom 
of this condition was hoarseness occurring from one to two 
months after endoti’acheal anesthesia. The importance of 
early diagnosis and prompt removel of the lesion must be 
stressed. In our review of the literature several cases were 
noted where treatment was delayed from two to four weeks, 
and the patients subsequently showed aphonia and marked 
dyspnea, even to the point of impending asphyxia. These 
cases were reported by Keaniey,® Gould= and Smiley.^ 

The single curve of the Magill tube, as pointed out by 
Dwyer et may be more of a contributing factor in the 
etiology of these lesions than is commonly suspected. The 
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modification of the Magill tube to a double curve, simulating 
the anatomical curvatures as suggested by Dwyer et ai., is cer¬ 
tainly worthy of consideiatiou as a possible metliod of pre¬ 
venting these lesions It would seem that the endotracheal 
tube should be of the smallest size compatible with the lumen 
of the larynx. 

NUMMARY. 

1. A review of the Itu jfae leveals 21 cases of granuloma 
of tlie larynx followinp i j tracheal anestliesia 

S, Four additional a our dime are discussed. 

3. Tlie etiological face sthology, and possible methods 
of preventing these lesion also presented. 

riLLlOGRAPHY. 
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UNIVERSITY OF ILLINOIS INITIATES MODIFIED 

PROGRAM. 


For the period of the national emergency, the University 
of Illinois College of Medicine will offer a combined three- 
year residency training program in otolaryngology, which will 
include the basic course material, in fulfillment of board re¬ 
quirements. 

Residents will rotate through the Research and Educational 
Hospitals, the Illinois Eye and Ear Infirmary, the Hines Vet¬ 
erans Administration Hospital and the various affiliated insti¬ 
tutions. The residency will be so flexible that should it be 
interrupted because of military service, the period of training 
may be resumed upon retuniing to civilian life. 

Under this arrangement, no course fee is to be involved, 
and in the case of most of the aforementioned institutions, 
a stipend is provided. 

For further information, kindly address: Head of the De¬ 
partment of Otolaiyngology, University of Illinois College of 
Medicine, 1853 West Polk Street, Chicago 12, Ill. 


CORRECTION. 

In the October, 1950, issue of The Laryngoscope, page 
1053, an article entitled, “New Hearing Aid Features Woi'ld's 
Tiniest Receiver — Offers Widest Frequency Range, More 
Overtones,'' the word advt. (advertisement) was omitted 
from the end of this article. 
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GEORGIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 


Tile Georgia Society of Ophthalmology and Otolaryngology 
wdll hold its annual meeting at the General Oglethorpe Hotel 
in Savannah, Ga., on March 2 and 3, 1961. 

The lecturers and their subjects are: Dr. A. D. Ruedemaim, 
Detroit, Mich., Cataracts as a Medical Problem and Selection 
of the Type of Operation in Cataract Surgery; Dr. Peter C. 
ICi'onfeld, Chicago, Ill., Diagnosis and Medical Treatment of 
the Glaucomas and the Surgical Treatment of the Glaucomas; 
Dr. William C. Owens, Baltimore, Md., Surgical Treatment of 
Horizontal Muscle Deviations and Surgical Treatment of Ver¬ 
tical Muscle Deviations; Dr. C. Stewart Nash, Rochester, 
N. Y., Functional Diseases of the Nose and Otolavyngological 
Mishaps; Dr. Philip Meltzer, Boston, Mass., Simple, Practical 
Therapeutic Measures in Otologic Practice — Surgical and 
Non-Surgical, and The Conservation of Hearing in Chronic 
Suppurative Otitis Media; Dr. Edwin C. Broyles, Baltimore, 
Md., Tumora of tlie Larynx — Benign and Malignant — and 
Summary of Otolaryngologicai Conditions That Require E.x- 
pert Attention. 

Members and guests are invited to make their reservations 
directly with the hotel. Registration fee for the lectures is 
520.00. 
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3n J^lemoriam 

PERRY GLADSTONE GOLDSMITH, 

C.B.E., F.R.C.S., M.D., Ch.M., 

1872-1951. 

In the passing of Dr. Goldsmith on Jan. 21, 1951, Canada 
lost perhaps her most distinguished representative of the past 
half century in the specialty of otolaryngology. As a staunch 
supporter of the British school, he formed one of the strongest 
links between this gi’oup and that of America, as he always 
took an active interest in all the senior American societies. 

He was born in the small Ontario town of Warkworth, as 
the son of a medical practitioner and graduated from Trinity 
College of the University of Toronto. His postgi-aduate train¬ 
ing in otolaryngology was taken in England, where he was 
house surgeon to such great names as Mr. Dundas Grant and 
Sir Sinclair Thomson, both of whom he frequently quoted. 
Before World War I he was attached to the University of 
Toronto and the Toronto Genei'al Hospital, but, as he was 
actively interested in army affairs, he enlisted and went over¬ 
seas with the First Canadian Division as a battalion medical 
officer in 1914. His army career was distinguished throughout 
and he was the commander of the first Canadian field ambu¬ 
lance sent to France. He had successive posts as commanding 
officer of various units and was "mentioned in dispatches" in 
two successive years. In 1918 he was awarded "Commander 
of the British Empire” (military division), which is a coveted 
distinction. 

Following the war. Dr. Goldsmith resumed liis civilian du¬ 
ties and, in 1922, was appointed professor of otolaryngology 
in the University of Toronto and chief of service of this 
department in the Toronto General Hospital. He ably filled 
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these appointments until 1939, when he retired to continue 
private practice until 1960. 

Perhap his most useful service to our specialty was his 
presence as an examiner, for a good many years, on the Amer¬ 
ican Board of Otolaiyngology. His wise counsel and his sym¬ 
pathy towards the candidates was an example which was 
appreciated by all his more junior confreres. He will be 
missed from his position as senior counselor on this board. 

In addition to being a Fellow of the Royal Society of Medi¬ 
cine of England, he was also a Fellow of all the senior Ameri¬ 
can societies. These included: American Otological Society; 
American Laryngological Association; American Laryngo- 
logical, Rhinological and Otological Society, Inc,; American 
Academy of Ophthalmology and Otolaryngology; American 
College of Surgeons. He was pi-esident of the American 
Laryngological, Rhinological and Otological Society, Inc., 
when it met in Toronto, in 1934, and was guest of honor on 
one occasion of the American Academy of Ophthalmoiogy and 
Otolaryngology. 

It is difficult not to add a personal note to this obituaiy. 
Dr. Goldsmith was one of the most ardent readers of tlie Eng¬ 
lish and American literature of our specialty and also that of 
general medicine and sui'gery. He was kindiy, heipful and 
critical of the juniors in his department. An ardent gardener, 
liis rock garden was noted as one of the most outstanding in 
Canada and he was elected a life member of the Ontario Hor¬ 
ticultural Society. His love of the arts was well illustrated 
by the splendid collection of paintings, china and antique fur¬ 
niture so profusely found in his home. These all showed evi¬ 
dence of a soul much more deeply rooted than that of the 
average physician or surgeon of our day. 

At tliis point I quote from two letters of appreciation: 

“Another tall pine has gone. 



"Goldsmith, like Birkett, was a link with old times, and, 
like him, was a good soldier. 

"I used to have good times with him going out to various 
rock garden specialists. We had a nice trip to Portland gar¬ 
dens when he was last here. He was a real dirt gardener. 

"We shall not soon forget his magnificent dimmer at the 
Royal York with haggis and all the panoply of pipers playing. 
He reached his apogee that night." R. A. P. 

=5> 'll * * 

"Dr. Goldsmith had his first training as a general practi¬ 
tioner and never lost the broad medical perspective which this 
gave him. Often the loss of perspective is the chief sin of 
specialism. 

"He continually warned his patients not to consider a slight 
inconvenience a major complaint. He once said, partly as a 
joke, that this was a characteristic trait of the American 
patient. 

"I have been told that students never cut his lectures 
because they were meaty, practical and bright.” h. p. m. 

The funeral services presented some sadness in that he had 
been predeceased by his wife and only son so that he left only 
a sister and a gi’anddaughter behind him. The honoraiy pall¬ 
bearers were represented by three emeritus professors from 
various departments and three active professors. The Ameri¬ 
can Board was represented in this gi’oup by Dr. Harris P. 
Mosher, who had been a personal friend for many years, and 
by Dr. Percy E. Ireland. It speaks well for the respect in 
which he was held that such a distinguished group of medical 
confreres were present to pay honor at his last rites. 

P. E. I. 
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HEARING AIDS ACCEPTED BY THE COUNCIL ON 
PHYSICAL MEDICINE OF THE 
AMERICAN MEDICAL ASSOCIATION. 

Feb. 1, 1961. 

Aurex Model F and Model H. 

Uanufaoturer: Aur«x Corp., 1117 N. Franklin St, Chicago, ni. 

Beltone Mono-Pac; Beltone Harmony Mono-Pac; Beltone Sym- 
phonetie; Beltone Mono-Pac Model M. 

Manulactnrar; Beltono Hearing Aid Co, H60 W. ISth St, Chicago, lit 

Cleartone Model 600; Cleartone Regency Model 

Manufacturer: American Sound Produota, Ino., 2154 S. Michigan Are., 
Chicago 16, m. 

Dysonio Model 1. 

Manniactorar: Dmamio Hearing Alda, 43 Exchange PU New York 6, 
N. T. 

Electroear Model C. 

Manufactnrer: American Earphone Co., Inc., 10 Eaat 43rd St, New 
York 17, N. Y. 


Geni Hearing Aid Model V-36; Gem Model V-60. 

Manofactnrer: Qazn Ear Phone Co., Ino., 50 W. 39th SU Kew York 1, 
N. Y. 

Maico Atomeer; Maico UE-Atomeer; Maico Quiet Ear Models 
G and H, 

Manufacturer: Maico Co.. Ino., North Third St, Mlnneapolli, Minn. 

Mears Aurophone Model 200; 1947—Mears Aurophone Model 
98. 

Manufacturer: Mean Radio Hearing Derlce Corp., 1 W. 84tb St, New 
York, N. Y. 

Micronic Model 101 (Magnetic Receiver); Micronic Model 303. 
(See Silver Micronic.) 

Manufacturer: Mloronio Co., 737 Atlantic Ave., Boston U, Maw. 

177 



"Goldsmith, like Birkett, was a link with old times, and, 
like him, was a good soldier. 

"I used to have good times with him going out to various 
rock garden specialists. We had a nice trip to Portland gar¬ 
dens when he was last here. He was a real dirt gardener. 

“We shall not soon forget his magnificent dinner at the 
Royal York with haggis and all the panoply of pipers playing. 
He reached his apogee that night.” R. A. F. 

* * * 4 

“Dr. Goldsmith had his first training as a general practi¬ 
tioner and never lost the broad medical perspective which this 
gave him. Often the loss of pei’spective is the chief sin of 
specialism. 

“He continually warned his patients not to consider a slight 
inconvenience a major complaint. He once said, partly as a 
joke, that this was a characteristic trait of the American 
patient. 

“I have been told that students never cut his lectures 
because they were meaty, practical and bright.” H. P. M. 

* M -Jf H/ 

The funeral services presented some sadness in that he had 
been predeceased by his wife and only son so that he left only 
a sister and a gi'anddaughter behind liim. The honorary pall¬ 
bearers were represented by three emeritus professors from 
various departments and three active professors. The Ameri¬ 
can Board was represented m this group by Dr. Harris P. 
Mosher, who had been a personal friend for many years, and 
by Dr. Percy E. Ireland. It speaks well for the respect in 
which he was held that such a distinguished gi’oup of medical 
confreres were present to pay honor at his last rites. 

P. B. I. 
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Superfonic Hearing Aid. 

Manuracturer: American Sonnd Producta, Inc, S46A S. MlclUgan Are. 
Chicago, nL 

Televox Model E. 

Manulacturer: Televoi Mfs Co, 117 8. Broad St, Philadelphia 7, Pa. 

Telex Model 22; Telex Mo.lel 97; Telex Model 99; Telex Model 
200; Telex Model 1700 

Manufacturer: Telex, Inc M nueapolle 1, Minn, 

Tonemaster Model Ro' .i 

Manufacturer: Tonemoj'i' . 400 S. Waahington SL, Peoria 2, Ill. 

Trimm Vacuum Tube ■' > 

Manufacturer: Trimm, h • ‘ Lake SL, Llbertyville, ni. 

Unex Model “A”; Une'-.. Model 96; Unex Midget Model 

110 . 

Manufacturer: NlchoU & l£.thome» Maas. 

Vacolite Model J. 

Manufacturer: Vacolite C' ‘’0*3 S'. Hondenon SL, DoUoa 6, Tex. 

Western Electric Model 0 ., U estem Electric Model 64; West¬ 
ern Electric Models 6.' and 66. 

Manufacturer: Weatem Cle^lnc Co. Inc.. 120 Broodvray, Nrw York 5, 
N. Y. 

Zenith Model 76; Zenith Miniature 76. 

Manufacturer: Zeulth Radio Corp, 6001 Dickens Ave., Chicago, IlL 

All of the accepted hearing devices employ vacuum tubes. 
Accepted Hearing Aids more than five years old have been 
omitted from this list for brevity. 

TABLE HEARING AIDS. 

Aurex (Semi-Portable). 

Manufacturer: Aurex Corp.* 1117 N, FranlcUn SL, Chicago (10), RL 

Precision Table Hearing Aid. 

MaaufacUrer: Precision Hearing Aids, 6167 W. Grand Ave., Chicago 
39. III. 

Sonotone Professional Table Set Model 60. 

Manufacturer: Sonotone Corp, Elmaford. N. Y. 

All of the Accepted hearing devices employ vacuum tubes. 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES. 


AMERICAN OTOLOGICAL SOCIETY. 

President: Dr. Kenneth M. Day, 121 University Place, Pittsburgh, Pa. 
Secretary; Dr. John R. Lindsay, 950 E. 69th St, Chicago 37, Ill. 

Meeting: The Green Brier, White Sulphur Springs, W. Va., May 11-12, 
1951. 


AMERICAN LARYNGOLOQICAL ASSOCIATION. 

President; Dr. Gordon B. New, Mayo Clinic, Rochester, Minn. 

Secretary; Dr. Louis H. Clerf, 1630 Locust St., Philadelphia 2. Pa, 
Meeting; Green Briar Hotel, White Sulphur Springs, W. Va., May 9-10, 
1951. 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC. 

President; Dr. Louis H. Clerf, 1630 Locust St, Philadelphia 2, Pa. 
Secretary; Dr. C. Stewart Nash, 108 Medical Arts Bldg., Rochester, N. Y. 
Meeting: White Sulphur Springs, W. Va., May 6-8, 1961. 


AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY. 
Chairman: Dr. James M. Robb, 641 David Whitney Bldg., Detroit, Mich 
Vice-Chairman: Dr. J. M. Robison, 1304 Walker Ave., Houston 2, Tex. 
Secretary: Dr. Sam H. Sanders, 1089 Madison Ave., Memphis 3, Tenn. 


AMERICAN BOARD OF OTOLARYNGOLOGY. 
Meeting; Hotel John Marshall, Richmond, Va., May 1-4, 1961. 
Palmer House, Chicago, Rl., Oct 9-12, 1961. 


THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA. 

Chairman: Dr. Victor Alfaro. 

Vice-Chairman: Dr. Irvin Feldman. 

Secretary: Dr. Frasier WlUlams. 

Treasurer: Dr. John Louzan. 

Meetings are held on the third Tuesday of October, November, March 
and May, 7:00 P.M. 

Place: Army and Navy Club, Washington, D. C. 
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AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY. 

President: Dr. J. Mackenile Brown, 113S W. 6Ui St, Loa Angeles, CalU. 
President-Elect: Dr. Derrick Vail, Chicago, DL 

Executive Secretary: Dr. WUUam L. Benedict Mayo CUntc, Rocbeiter, 

Minn 

AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY, 

President: Dr, George E. Sbambaugb. Jr., 65 B. Washington St. Chi¬ 
cago, HI. 

President-Elect: Dr. Wm. H, B\'ans, 24 Wick Ave,, Youngstown, Ohio. 
Secretary-Treasurer; Dr, Joseph Hampaey, 806 May Bldg., Pittsburgh 22, 
Po- 

Meeting: Havana, Cuba, 1952. For tnfomuxtlon address the Secretary. 

PAN AMERICAN ASSOCIATION OF OTO-RHINO-tARYNQOLOQY 
AND BRONCHO-eSOPHAQOLOGY. 

President: Prof. Justo Alonso. 

Secretary: Dr. Chevalier L, Jackson. 255 S. 17th St, Philadelphia, Pa. 
Meeting: Havana, Cuba, 1962. For Information, address Dr. Chevalier I*. 
Jackson, 3401 N. Broad St, Philadelphia 40, Pa. 

AMERICAN BRONCHO-ESOPHAGEAL ASSOCIATION. 
President: Dr. LeRoy A. Schall, 243 Charles St, Boston, Maas. 

Secretary: Dr. Edwin N. Broyles, 1100 N. Charles St, Baltimore 1, Md. 
Meeting: White Sulphur Springs, W. Va-, May 7-8, 1951, P. M. 

LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President; Dr. Alden H. Miller. 

Seoretary-TTeaaurer: Dr, Victor QoodhUL 

Chairman of Section on Ophthalmology; Dr. Dennis V. Smith. 

Secretory of Section on Ophthalmology: Dr. Carroll McCoy. 

Chairman of Section on Otolaryngology: Dr. Howard F. House. 

Secretary of Section on Otolaryngology: Dr. Edwin Scobee. 

Place: Loa Angeles County Medical Association Building, 1925 Wltsblre 
Blvd., Los Angeles. Callt 

Time: 6:00 PAL, fourth Monday of each month from September to Msy, 
Inclusive. 

AMERICAN OTORHINOLOQIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY. 

President: Dr. Norman N. Smith, 291 Whitney Ave., New Haven 11, Conn. 
Secretary: Dr. Joseph G. Gilbert 111 E. 6l8t St, New York 21, N. Y. 

north CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY. 
President: Dr. G. M. Billings, Morganton, N. C. 

Secretary and Treasurer: Dr. MacLean ^ Death, High Point N. C. 

Time and Place: Sept 11-13, Hendersonville, N. C. Jointly with the South 
Carolina Society of Ophthalmology and Otolaryngology. 
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PACIFIC COAST OTO-OPHTHALMOLOQICAL SOCIETY. 
President; Dr. Augustus B. Dykinan, 828 Medical Dental Bldg., Portland, 
Ore. 

Secretary-Treasurer; Dr. Howard P, House, 1136 W. Sixth St., Los Ange¬ 
les 17, Calif. 

Meeting; Empress Hotel, Victoria, B. C., May 27-31, 1961. 


THE RESEARCH STUDY CLUB OF LOS ANGELES, INC. 
Chairman; Dr. Isaac H. Jones, 636 S. Westlake, Los Angeles, Calif. 
Treasurer; Dr. Pierre Vlold, 1930 Wllshire Blvd., Los Angeles, Calif. 
Program Chairmen; 

Otolaryngology: Dr. Leland G. Hunnicutt, 98 N. Madison Ave., Pasa¬ 
dena, Calif. 

Ophthalmology; Dr. Harold F. Whalman, 727 W. 7th SL, Los Angeles, 
Calif. 

Mid-Winter Ciinical Courses annually the last two weeks in January at 
Lob Angeles, Calif. 


THE PHILADELPHIA LARYNGOLOGICAL SOCIETY. 
President; Dr. Thomas F. Furlong, Jr. 

Vice-President: Dr. Harry P. Schenck. 

Treasurer: Dr. William J. Hltschler. 

Secretary; Dr. John J. O'Keefe. 

Executive Committee; Dr. Valentine M. Miller, Dr. C. L. Jackson, 
Dr. George L. Whelan. 


SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Chairman; Dr. Alston Callahan, 908 S. 20th St., Birmingham, Ala. 
Chairman-Elect; Dr. Frauds LeJeune, Ochsner Clinic, New Orleans, La. 
Vice-Chairman: Dr. Edwin Broyles, 1100 N. Charles SL, Baltimore, Md. 
Secretary; Dr. Edley H. Jones, 1301 Washington SL, Vicksburg, Miss. 


WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Garnett P. Morlson, Charles Town, W. V. 

First Vice-President: Dr. Charles T. SL Clair, Jr., Blnefleld, W. Va. 
Second Vice-President: Dr. Arthur C. Chandler, Charleston, W, Va. 
Secretary: Dr. Melvin W. McGehee, -126 Eleventh SL, Huntington 1, 
W. Va. 

Treasurer: Dr. Frederick C. Reel, Charleston, W. Va. 

Directors: Dr. Eugene C. Hartman, Parkersburg, W. Va.; Dr. Ivan Faw¬ 
cett, Wheeling, W. Va. 
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SOCIEDAD DE OTO-RINO-LARINQOLOQIA, 

COLEQIO MEDICO DE EL SALVADOR, SAN SALVADOR, C. A. 
E^resldent: Dr. Victor M. Noubleau. 

Secretary: Dr. Hictor R. Silva, 
lo. Vocal: Dr. Salrador MLcco Pinto. 

2ol Vocal: Dr. Daniel Alfredo Alfaro. 


FEDFrACION ARGENTINA, 

DE 80CIEDADE8 Dt OTORRINOLARINQOLOQIA. 
Secretario del Exterior: Dr Jupt .Manuel Tato. 

Sub-Secretario del Exterior I'> ' reste E. BergagUo. 


Secretario del Interior: Dr K 
Sub-Secretarlo del Interior ^ 
Secretario Teaorero: Dr. \'U 
Sub-Secretario Teaorero* V' 

A80CIACI0N DE OTO-RINt. 
Presidente: Dr. Fernando C 
Vlce-Prealdente: Dr. lads Su • 
Secretario: Dr. Jorge Perelu.'' 
See. de Actai: Dr. Juan Berio 


do Caaterdn. 

.lo Vlale del Canil. 
airi. 

U. Suberriola. 

NQOLOQIA DE BARCELONA, SPAIN. 


n. 

1 ovenia, Barcelona. 


SOCIEDAD NACIONAL DE CIRUQIA OF CUBA. 
Presidente: Dr. Eelnaldo de v Uiem 
Vicepresidente: Dr. Cfiwr Cabiera Calderln. 

Secretario: Dr. Josd Xirau. 

Teiorero: Dr. Alfredo M. PetlL 
Vocal: Dr. Jotd Qroaa. 

Vocal: Dr, PedroHemAnde* Oonialo. 


A380CIACAO MEDICA DO IN8TITUTO PENIDO BURNIER — 
CAMPINAS. 

Prealdent; Dr. Joao Penido Bumler. 

Firtt Secretary: Dr. Gabriel Porto. 

Second Secretary: Dr, Roberto Barbosa. 
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PUEPOE®. 

From time to time a review of the literature and a re-evalu- 
ation of the management of specific disease entities seems 
necessary. -In such a review some phase of the disease such 
as diagnosis, therapy, racial or geographic distribution is 
often specifically emphasized. Since one of the distressing 
features of our subject—nasopharyngeal cancer—is the time- 
lag in arriving at a proper diagnosis (as compared with early 
diagnosis of cancer in other parts of the body) a desire to 
reduce this delay has been tlie stimulating force for our re¬ 
view. It is apparent that early diagnosis in cancer of the 
nasopharynx will mean more cures in this previously consid¬ 
ered hopeless disease. 

Although cancer of tlie nasopharynx is strictly an otolaryn- 
gological disease by its primary location, accurate knowledge 
of its pathogenesis must be considered essential for those in 
the three major specialties of neurology, ophthalmology and 
otolaryngology, as well as for the general practitioner. It must 
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be emphasized that such knowledge is essential to the general 
practitioner since the patient for the most part sees his family 
physician first. Hauser and Brownell* stated it well by saying 
that “nasopharyngeal cancer should be suspected by the gen¬ 
eral practitioner and diagnosed by the otolaryngologist with 
ease.” 

It is alarming to read the literature and discover that so 
many patients with cancer of the nasopharynx had not had 
coiTect diagnoses made until it was too late for cure; and that, 
in addition, such patients had been subjected to innumerable 
and unnecessary operations in the belief that their symptoms 
were due to some other disorder. H. E. Martin and Blady- 
reported that 46 per cent of their patients had I'eceived sur¬ 
gical treatment to relieve symptoms before a correct diag¬ 
nosis was established. Simmons and Ariel^ reported that 12.7 
per cent of their series had been operated upon for sympto¬ 
matic relief before a correct diagnosis was made. This 
surgery included tonsillectomies, mastoidectomies, • radical 
sinus operations, dental extractions and many other proce¬ 
dures. In 1931, New* stated that 185 operations on 194 pa¬ 
tients with malignant lesions of the nasopharynx had been 
perfoimed for symptomatic relief prior to admission to his 
clinic; among these were 56 nasal operations, several mas¬ 
toidectomies, repeated myringotomies, alcohol injection for 
trifacial neuralgia, and numerous dental extraction's. Klein- 
feld,® in 1936, reported that 15 of his 40 cases had had 20 
useless operations, done from one to six months before admis¬ 
sion, ranging from craniotomy to radical sinus and mastoid 
surgery. Needles'* reported 35 cases treated prior to 1937 with 
12 patients having been subjected to unnecessary operations 
before correct diagnoses were made. 

HISTORY. 

Although cancer of the nasophai'ynx is not a veiy common 
disease, it is still sufficiently prevalent not to be considered 
among the diseases rarely encountered. As additional atten¬ 
tion is given to this disease more cases will be uncovered. 
This seems evident in view of the marked increase in the 
number of cases reported since its first description. 
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In 1924, Smith and Dawaon’ reported finding' ei-osion of the 
base of tlie akull in a Byzantine mummy and they thought it 
might be due to a naaopharyngeal cancer. 

In 1901, Jackson” reviewed the European literature, and the 
earliest case reported was that by Durand-Fardel in 1837. 
Jackson found 13 cases in all, including one of his own. In 
1911, Citelli' reported on 10 cases. In tlie same year, 1911, 
Trotter'" described liis classical triad for suggesting cancer of 
the nasopharynx: it consisted of impaired hearing, neuralgia 
of the second branch of the Vth nerve, and asynunetiy of the 
soft palate. In 1913, Oppikofer’" reviewed 260 cases witli a 
detailed description of the signs and symptoms of nasopharyn¬ 
geal cancer. In 1921, Regaud and Reverchou” reported on 
the patliologic features of lymphoepithelioma of the naso¬ 
pharynx. In the same year, Schminke” reported a similar 
pathologic picture describing this same tumor. 

New,'‘''“A».'." in 1921, 1922, 1926, 1931 and 1943, has suc¬ 
cessively reported on the gi’eateat number of cases in the 
literature to date, and has contributed as much as any indi¬ 
vidual to the understanding and proper management of the 
disease. 

In 1923, Crowe and Baylor” reported 62 cases. A few years 
later, in 1927, Quick and Cutler'* first described the trairsl- 
tlonal cell cancer of the nasopharynx as a histopathologic 
entity. In 1928, Hnnsel'" reported on 12 cases and reviewed 
the literature as a candidate's thesis for membership in the 
American Lar-yngological, Rhinological and Otological Soci¬ 
ety, Inc., just as the present autlror is doing 22 years later. 

In 1929, Ewing*' made the major contribution of a report 
on 110 cases with excellent histopathological differentiation. 

In the 1930’s, Dunlap,” C. h. Martin,” Fursteirberg,” Kleirx- 
feld," Kasabach,” Hauser and Brownell,' Needles,* Digby,”'” 
and numerous others”-” began to fill the literature with vari¬ 
ous reports of cases. 

In the 1940’s, the outstanding papers among many .were 
those of C. L. Martin,” H. E. Martin and Blady,’ New and 
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Stevenson/' and Simmons and Ariel/ the latter being the 
most recent comprehensive report of 150 cases. 

The author’s present series includes patients treated at the 
Massachusetts General Hospital, Massachusetts Eye and Ear 
Infirmaiy, and Pondville State Hospital from 1930 tlu'ough 
1947; also patients treated at the Collis P. Huntington Memo¬ 
rial Hospital from 1930 until the hospital closed on Jan. 1, 
1942. This series includes 102 cases. 

ANATOMY INCLUDING LYMPHATIC DRAINAGE. 

In order to appreciate fully the significance of numerous 
signs and symptoms that may suggest nasophaiyngeal cancer, 
an anatomical perspective must be achieved. 

Briefly, the nasopharynx may be described as a six-walled 
compartment. Its “anterior wall’’ is composed of the posterior 
portion of the nose, including the septum and the choanae 
through which the posterior tips of the middle and inferior 
turbinates project. One might also consider that it includes a 
portion of the soft palate along its inferior margin. The 
“floor" is the opening into the orophaiynx, but on swallowing, 
the soft palate sweeps back to the posterior phaiyngeal wall 
to form such a true floor. On the “posterior wall' the mucosa 
covers the fascial attacliment of the superior constrictor mus¬ 
cle as it lies over the anterior portion of the basilar process 
of the occipital bone where it joins the sphenoid bone. On 
the “roof" of the nasopharyngeal cavity, the mucosal wall 
covers the main body of the sphenoid bone. The “lateral 
walls” are penetrated by the Eustachian tubes; surrounding 
the tubal orifice in a posterosuperior plane is the rounded 
eminence called the torus tubarius. The fossa formed by the 
torus and the actual lateral wall is the well known fossa of 
Rosenmiiller, a very common site for the origin of naso¬ 
pharyngeal cancer. The adenoid usually begins centrally on 
the posterior wall and extends up to and includes a portion of 
the superior wall, or the roof. An important adjacent struc¬ 
ture is the foramen lacerum through which the internal caro¬ 
tid artery passes into the skull. The foramen lacerum is 
located about 1 cm. anterior to the fossa of Rosenmiiller and 
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has been repeatedly shown to be a direct pathway for tlie 
local extension of tumor into the intracranial cavity; also, 
about 1 cm. lateral to the foramen lacenun are. the foramen 
ovale and the foramen spinosum where still further direct 
intracranial extension can occur. 

The mucosa covering the nasophai-ynx is composed of pseu- 
dostratified ciliated columnar epithelium whicli changes to 
stratified squamous epithelium as It approaches the oro¬ 
pharynx. There are occasional collections of mixed serous 
and mucoid secreting gland cells from which the occasional 
adenocai-cinoma or even mixed tumor may arise. Beneath the 
epithelial layer in the corium are numerous lymphoid follicles 
from which small efferent ducts evolve. 

Since in so great a number of cases cervical metastasis is 
the presenting symptom, tlie knowledge of lymphatic drainage 
of the nasopharynx is of importance. The lymphatic ducts 
begin in the adenoid and lymphoid tissue of the nasophaiynx. 
Some of these join and descend interiorly to the lateral and 
medial retropharyngeal nodes. Otheia pass laterally directly 
into the neck and to tlie upper deep cervical glands which are 
located just inferior to the superior attaclnnent of the stemo- 
mastoid muscle. Some of the efferents from the retrophaiyn- 
geal nodes also often extend to the deep cervlcals. Various 
combinations may, of course, occur. ‘Any of tliese efferents 
may then descend along tlie inteniul jugular vein where they 
form the jugular chain of nodes, and these in turn may con¬ 
nect \vith the supraclavicular region where is found the supra- 
claviculai’ group of nodes. Efferents from the nodes of the 
upper deep cervical glands run along the anterior boixler of 
the trapezius muscle, following, the coui-se of the spinal acccs- 
soiy nerve, enter and then leave this so-called spinal accessoty 
group of nodes to join with the supraclavicular nodes. 

Thus the impoi-tant lymph node groups are: 1. the retro- 
phaiyngeal nodes, medial and lateral; tho upper deep cervi- 
cals; d. the internal jugulai' chain; 4. the spinal accessoiy 
group: and 5. the supraclavicular group. 
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HISTOPATHOLOGY. 

Nasopharyngeal tumors as a group are just as varied as 
tumors in other parts of the body, but specific types of neo¬ 
plasm are more prone to develop in the nasopharynx. As a 
•general rule it might be said that most tumors of the naso¬ 
pharynx are malignant. Stout’® found 34 different tumor 
types in a review of'the literature, including those in his own 
series. He reported from the records of the Presbyterian 
Hospital, of New York City, on 82 cases of nasopharyngeal 
tumors, of which 23 were benign and 59, or 72 per cent, 
malignant. 

Among the prunai*y malignant tumors of the nasopharynx 
in order of frequency Stout’® found various grades of differ¬ 
entiation of epithelioma the most common, then lymphoepithe- 
lioma, lymphosarcoma, occasional plasmocytoma, fibrosarcoma 
and malignant teratoma. Among the secondary malignant 
tumors he mentions chordoma, craniopharyngeal duct tumors, 
leucemia, Hodgkin’s disease and Boeck’s sarcoid. 

There has been considerable confusion throughout the lit¬ 
erature regarding the nomenclature of the nasopharyngeal 
neoplasms which persists today in the various medical centers. 
As tumors of varying terminology with similar descriptions 
are placed before the otolaryngologist he must accept them as 
such for the present. Because of this problem, Salinger and 
Pearlman,” in 1939, in a report of 24 cases stressed the varia¬ 
tion in the histopathology. They had three pathologists review 
all of their cases. They found the so-called ti’ansitional cell 
carcinoma as described by Quick and Cutler’” as predominant 
in 75 per cent of their series; lymphoepithelioma was diag¬ 
nosed in only six of their cases; however, pathologists still 
change the terminology and 15 years after their report con¬ 
fusion still abounds. 

F. W. Stewart has been quoted by H. E. Martin and Blady” 
as employing the following basic differentiation of the epithe¬ 
lial tumors of the nasopharynx; the term squamous carci¬ 
noma includes those tumors with definite keratinizing tend¬ 
encies; the transitional cell carcinoma included the type in 
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vhich the picture suggests duplication of the intermediate 
ayer of the stratified epithelium. The term lymphoepitheh- 
ima is more difficult to differentiate because many of these 
umors are really lymphosarcomas and are usually those in 
vhich the epithelial elements and the lymphoid elements have 
)Oth undergone anaplastic change. 

In our series the following histopathologic diagnoses were 
•eported by the pathologists in the institutions from whicli 
)ur cases are recorded: 


DUQNOSla DRHAKDOWN. 



Total 

Flvo-reor 

SarvlTsJs 

Epidermoid carelnotna - 


1 


. R 

1 

UcdliTereatlateU carcinoma __ 


1 

Lymphoma .. 5 1 

FUamocytonm ^ 

4 

— 

Rotlcolum cell sarcoma 

-S 

1 

Adenocorolnoma - •. 

i 

— 

Lymphosarcoma 

1 

1 

Transitional cell carcinoma_ 

_17 

3 

Embryonal carcinoma — 1 — 

Carcinoma (unclatalfled) --- 

-2 

— 

Carcinoma (clinicai dlagnosia) 

-- S 

2 


— 

— 


103 

11 


The above chart demonstrates the gi-eat variety of histo¬ 
pathologic reports and why C. L. Martin,*’ in 1989, stated 
that "fortunately all the malignant neoplasms in the pharynx 
are very radiosensitive and their hlstopathology is not of any 
great clinical importance.” In 1943, he qualified this*' and 
stated that “86 'per cent of the nasopharyngeal malignancies 
fail into tile radiosensitive group Including undiffej-entiated 
epithelioma, lymphoepithelioma, lymphosarcoma and plasmo- 
cytoma. Adenocarcinoma and well-difforentiated epithelioma. 
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spindle cell cancer and the more differentiated chordoma, re¬ 
spond poorly to the doses of radiation usually effective in the 
former gi-oup.” 

Two tumor types found only occasionally in the naso¬ 
pharynx deserve a more detailed description of their histology 
and life histoiy. One, the chordoma, has already been well 
described by Furstenbei’g.-* This is a tumor which has its 
origin in the remaining notochordal cell. It is most common 
at either extremity of the spinal column and arises in the 
veitebrae. Furstenberg reviewed the literature and found 52 
cases reported, of which only 20 were located in the region of 
the nasopharynx. These tumors are of low malignancy but 
because of their location can rarely be removed surgically due 
to obvious technical difficulty. 

The other tumor, the so-called nasopharyngeal fibroma, has 
also been well described in the past. It is an "adolescent” 
tumor occurring only between the ages of five and 25, after 
which it tends to disappear spontaneously; however, by its 
location it can act as a malignant lesion because of the pres¬ 
sure caused by its expansion. It is a smooth, solid tumor 
which is composed of fibroblasts, reticulum fibres which give 
it a firmer consistency than the true choanal polyp, and it 
contains a gi’eat many capillary blood vessels. It is highly 
vascular and even a biopsy may result in serious hemorrhage. 
The present treatment consisting of electrosurgical removal 
followed by radon seed implantation has been found extremely 
effective. The author has noted 11 cases in a 17-year review; 
all of these patients are alive and well and free of the tumor. 
These cases ranged from 11 to 21 years of age, there being 
10 males and one female. 

Plasmocytoma is considered of doubtful malignancy by 
Stout.^® It tends to recur locally and often cannot be distin¬ 
guished from the multiple myeloma of the plasma cell type. 
Malignant teratoma and dermoid cysts appear at birth or 
shortly thereafter — a good diagnostic point — and are very 
rarely found in the nasopharynx. 
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INCIDENCE: AGE, SEX AND RACE. 

Nasopliaryngeal cancer is not very common, but it occurs 
often enough, and its early diagnosis is made infrequently 
enough to warrant its emphasis. Nasopharyngeal cancer has 
been reported by Hertzfeld, according to Lack,*“ in 1906, as 
one case In 28,000 cases of cancer. He also stated that Finder 
calculated five cases in 40,000 and Gurlt, 18 cases in 10,000. 

H. E. Martin and Blady’ reported 2 per cent of all the 
malignant cases in the head and neck clinic at the Memorial 
Hospital in New York City to be nasopharyngeal cancers. At 
Pondville State Hospital, from 1930 to 1947, among a total 
of 13,678 malignancies, 27 were nasopharyngeal cancers, or 
an incidence of 0.002 per cent. 

In the author’s seiies the average as well as the median age 
is 49. The youngest case was age five, the eldest, 86. Tbere 
are 20 patients under 40 years of age, 63 patients behveen 40 
and 69 years, and 27 patients 60 years or over. In hvo cases 
the age is unknown or unstated. 

The majority of nasopharyngeal tumoi's in our series as 
weU as in otliers was found in males, tlie ratio being 76 males 
to 26 females. 

In the past two decades mention has been made of the fi-e- 
quency of nasopharyngeal cancer in the Chinese. Digby, 
Thomas and Tse,’* in 1930, in an outstanding article witli 
detailed anatomic and histopathologic sketches, repoi-ted on 
103 cases. They stated that in their 42-bed seiwice in a Hong- 
Kong hospital it was not unusual to have four or five cases of 
cancer of the nasopharynx at one time. Dunlap,” in 1938, 
reported having treated 16 patients in six years of private 
practice, all of them either Chinese or other Orientals. He 
made mention of the fact that 40 per cent of his private 
patients were Chinese. He reported that Dr. Lois Green 
"writes from Changsha that one of her students found that 
the incidence of nasopharyngeal tumoi's there is 16 out of 336 
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cases.” In our series it is of interest to note that there are 
four Chinese patients, or 3.9 per cent of those reported. 

PATHOGENESIS AND SYMPTOMATOLOGY. 

In view of the varied clinical findings and actual structural 
involvement, the resulting symptoms of the disease must be 
considered in some detail. It is in this particular area of the 
problem of cancer of the nasophaiTnx that the clinician must 
be well grounded, whether he be the internist, general practi¬ 
tioner, ophthalmologist, neurologist or otolaryngologist. 

The diagnosis may be difficult to establish on first exami¬ 
nation for many reasons. It may be nonapparent grossly on 
close, careful scrutiny; it may be represented as a slight fis¬ 
sure in the fossa of Rosenmiiller; the first awareness of its 
presence may be the clinical finding of upper deep cervical 
lymphadenopathy. The latter is usually investigated by biopsy 
excision and may be found to contain transitional cell cancer 
or lymphoepithelioma, typical of a primary lesion in the naso¬ 
pharynx; even then, repeated study of the nasopharyngeal 
vault might show no gi'oss pathology. Often, following the 
initiation of radiation therapy to the glands, including the 
nasopharynx in the field, there will occur a breakdown in the 
superficial mucosa of the nasopharynx and the submucosal 
tumor then may be seen for the first time. 

As the primary lesion enlarges in the nasopharynx it may 
encroach upon the Eustachian tubal orifice and produce uni¬ 
lateral blocked feeling in the ear, tinnitus, sensation of fluid 
in the eai*, decreased hearing, and occasionally slight dizziness. 
At this time the drum is usually retracted. Purple to clear 
yellow serum may be noted thr’ough the drum in the middle 
ear, and the hearing loss is of a conduction type. Persistent 
repeated secretory otitis media may suggest the presence of a 
nasopharyngeal cancer involving the Eustachian tube. 

The tumor as it enlarges may encroach upon the soft palate 
and produce a "nasal” voice. Increased postnasal discharge, 
occasionally bloody, soon ensues. After the tumor extends to 
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the choanae, unilatera] nasal obstruction and increased nasal 
discharge, occasionally bloody, takes place. Repeated epiataxis 
may occur as a single symptom. If secondary infection occurs 
at this time a unilateral pansinusitis with its associated symp¬ 
toms may develop. 

The tumor may extend inferiorly and involve the lateral and 
medial retropharyngeal nodes, producing a lumpy feeling in 
the upper portion of the throat, associated with some soi-eness 
and even pain behind the palate, with referred pain to the ear 
on that side. 

The tumor may then extend anterolaterally and involve the 
foramen lacerum and then continue on intracranially, pushing 
the dura ahead of it, actually (though rarely) penetrating the 
dm'a only when infection or trauma are superimposed. 
Marked headache may now become a symptom. The Vlth 
nerve passes directly over the foramen lacerum and la fre¬ 
quently the first cranial motor nerve involved. The Illrd, IVth 
and Vth cranial nerves lie just above the Vlth nerve and as a 
result are the next to be involved. This situation would pro¬ 
duce diplopia, due to internal strabismus, and parasthesias 
and pain along the brandies of the Vth nerve, such as in the 
teeth, cheek and nose. As the sympathetic nerve chain about 
the internal carotid artery in the foramen lacenim is involved, 
Homer’s syndrome with its miosis and enophthalmos occurs. 
Involvement of the superior ceiwical ganglion in the neck by 
direct extension from the internal jugular chain of involved 
cervical nodes can produce this same syndrome. The tumor 
may then extend from the foramen lacertuii to the carotid 
groove and then to the supraorbital fissure causing exophthal¬ 
mos, more headache, possible vomiting, choked discs, possible 
optic nerve atrophy, and finally complete ophthalmoplegia may 
occur. 

Schlivek,*’ in 1937, stressed the ophthalmic symptoms he 
noted in a series of 38 eases. He emphasized that "one can 
evolve an ocular syndrome of nasopharyngeal tumor: involve¬ 
ment of the Vth, sympathetic, and Vlth nerves, either indi- 
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vidually or together, with symptoms referable to the ear, are 
strongly suggestive of a nasopharyngeal tumor.” Of his 38 
cases, 16 had symptoms referable to the eyes. It can be said 
that once ocular signs occur, the tumor has already extended 
intracranially except in the case of Horner’s syndrome, which 
is produced by involvement in the neck. 

The tumor may extend laterally and anteriorly from the 
nasopharynx, entering the Eustachian tube to extend to the 
middle ear. Mastoiditis has occurred from superimposed infec¬ 
tion and operations have been done on the mastoid on numer¬ 
ous occasions without the operator even being awai’e of the 
presence of a primary tumor in the nasophai’ynx. Deafness, 
middle ear discharge, often bloody, otalgia, and a pulsating 
tinnitus may develop from this extension of the tumor. 

If the tumor should infiltrate along the pterygoid process 
and involve the internal pteiygoid muscle, severe ti'ismus 
occurs. In such a case described by Moyle'‘= this was the pre¬ 
senting complaint of a 21-year-old man. 

When the tumor extends anterolaterally and directly in¬ 
volves the levator palatini muscle an asymmeti-y of the soft 
palate is produced. Difficulty in swallowing and nasal voice 
may develop. A bulging of the palate should certainly strongly 
suggest this lesion. 

Occasional extension through the bone of the base of the 
skull does develop but is less usual than extension via the 
natural foramina. Bach et al*^ reported a case with true ex¬ 
tension through the sphenoid bone that continued superiorly 
and posteriorly to the petrous tip and eventually laterally to 
involve the internal carotid artery with perforation and fatal 
nasopharyngeal hemorrhage. 'Ti-ue extension can result from 
stripping of the nutident periosteum by the tumor, followed 
by bone infiltration per se by the tumor. Simmons and Ariel’ 
observed this in six postmortem cases. 

In 1942, Lenz^-* reported on a series of bone involvements 
demonstrated by X-ray. He found the tumor had involved the 
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body of the sphenoid in 10 instances, the greater wing of the 
sphenoid in 12, the petrous tip in 10, the basiocciput in eight, 
the foramen ovale and spinosum in five, the posterior margin 
of the vomer in tliree, and the sella turcica in thi'ee. 

At one time or another all of the cranial neiwes have been 
reported to be involved by this disease, but the Vmth nerve 
and 1st nerve are by far the rarest Martin and Blady’ report 
the most common order of newe involvement as the Vlth, 
Illrd, IVth, Vth, Vllth and Ilnd. The IXth, Xth, Xlth and 
Xllth cranial nerves may become involved, mainly by exten¬ 
sion from the metastatic glands in the neck. If the upper deep 
cervical nodes enlarge and become confluent with the upper 
group of the internal jugular chain, extension may take place 
up to the jugular bulb and then involve the cranial nei-ves that 
come through the jugular and hypoglossal foramina, namely, 
the IXth, Xth, Xlth and Xllth. The jugular bulb syndrome 
of Jackson develops, producing hoarseness due to vocal cord 
paralysis, palatal paralysis and nasal regurgitation of food, a 
unilateral paresis and deviation of the tongue, and even some 
shoulder drop. 

Ballenger*' reported a case which produced VUIth nerve 
paralysis by true extension to the petrous with encroachment 
by the tumor on the internal auditory meatus and involvement 
and destruction of the Vllth and Vlllth cranial nerves. 

The Vllth nerve is more often involved peripherally by tlie 
same process that extends from the metastatic glands to the 
jugular bulb, destroying the neiwe near its exit from the 
stylomastoid foramen. 

One can readily see the importance to the neurologist of the 
nasopharyngeal cancer syndrome in relation to cranial nerve 
involvement. In 1941, Brock** stated that “from the neuro¬ 
logical viewpoint a clinical picture referable to unilateral im¬ 
plication of the cranial nerves issuing from the middle or 
posterior fossa, should make one search carefully for enlarged 
retropharyngeal or cervical glands, followed by repeat exami- 
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The chief or initial complaints of the patients in our series 
in the order of significance to the patient may be listed as 
follows: 


CHIEP COMPLAINT 
(Signs or symptoms which brought 
patient to hospital) 

No. or 

Symptoms patlonta 

Nasal obstruction —. ~2S 

Cervical adenopathy - 23 

Deafness _ 22 



. __14 

Post.Tiasal (Irlp _ 

.. .„12 




___ 8 

Dvsnnea . 


Neurological symptoms .. _. 6 

Far nain _ . .. 4 

Tinnitus .... _ 

... „ 4 

Oral bleeding -.— 

...3 

Diplopia __ 


Weight lnq« 

.. .2 

Local numbness 
Esotropia 

Ocular protrusion 
Hoarseness 

Cough • ^ 

- 1 



OTHER SYMPTOMS 
(Accompanying symptoms of less 
concern to patient) 

No. of 

Symptoms patients 

Nasal obstruction . 15 

Weight loss-- 14 

Nasal bleeding-12 

Deafness _11 

Postnasal drip-- II 

Headache - 10 

Tinnitus__ 7 

Dyspnea _ 7 

Sore throat _ 6 

Cervical adenopathy-6 

Ear pain--—---—5 

Malaise -3 

Neurological symptoms_3 

Hemoptysis _ 3 

Facial pain -3 

Diplopia ——_2 

Esotropia I 

Ocular protrusion >_1 

Blindness ) 


In this specific disease, unfortunately, the sign or symptom 
first noted by patient or physician may not appear until the 
disease has reached a practically incurable stage, wth present 
methods of therapy. 

The delay in diagnosis must be overcome. This must be 
stressed again and again or the five-year cure rate will never 
be increased beyond its present low level. 

The literature is filled with discouraging reports of delayed 
diagnoses. In 1922, Woltman^® obseiwed that only one out of 
25 cases had been correctly diagnosed before admission to the 
Mayo Clinic. New,“ in 1922, reported 21 out of 79 with 
symptoms referable to the eye, 29 with symptoms referable to 
the ear, 38 with symptoms referable to the nose or naso¬ 
pharynx, and 51 with cervical adenopathy. In reporting his 
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194 cases in 1931, New* reported that 42 per cent of these 
patients had cervical lymphadenopathy on admission. 

In 1936, Salinger and Pearlman’* fepoi-ted tliat about 80 per 
cent of their patients showed metastases on admission. In 
1988, Furstenberg** reported that 60 per cent of his series of 
40 cases had cervical metastases on admission. This contrib¬ 
uted a great deal no doubt to his pessimistic attitude regard¬ 
ing the disease which led to his much quoted statement at that 
time, “My meager experience with 40 cases leads me to con¬ 
clude that treatment is exceedingly futile and the prognosis 
hopelessly discouraging." Only one of his 40 patients was 
alive after two years. Most of his patients came to him 16 
months after the initial sign or symptom was observed. 

In 1941, Kasabach” reported on 67 patients from the Pres¬ 
byterian Hospital, of New York City, and stated that 40 cases, 
or 77 per cent, showed cervical adenopathy on admission, and 
30 per cent revealed X-ray evidence of invasion of the basilar 
bones and adjacent bony structures. 

As recently as 1949, Simmons and Ariel’ demonstrated sta¬ 
tistically the worst aspect of present day delay and inaccuracy 
in tile diagnosis of cancer of the nasopharynx in patients 
arriving at their hospital. In their 160 cases, 44 patients, or 
29.8 per cent, had involvement of one or more cranial nerves 
on admission; 130 cases, or 86.6 per cent, had cervical metas- 
tases and of these 67, or 44.7 per cent, had bUateral ceiwical 
metastases. Of the 160 cases the correct diagnosis was not 
suspected by the referring physician in 92 cases, or 61.3 per 
cent. What is most revealing in their stimulating report is 
that the interval between the onset of symptoms and seeking 
of medical advice by the patient averaged 3.2 months, whei-eas 
there was an average lapse of 6.9 months between the first 
visit to the physician and the time the correct diagnosis was 
established. The element of time lag was present to a lesser 
degree in our reported series of 102 cases. 
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In further evaluating our series the following accepted 
stage classification was used: 

TOTAL NUMBER OP PATIENTS, 102. 

No. of 
patients 

Stage lA (Primary case, without metastasea when first seen here)-40 

Stage IB (Primary case, with metastases when first seen here)_44 

Stage 2A (Secondary case, without metastases when first seen here)— 1 
Stage 2B (Secondary case, with metastasea when first seen here)-17 

Of this group of cases, 61 out of 102, or 59.8 per cent, had 
metastases when they reported for treatment. 

The average duration of symptoms before the first exami¬ 
nation was as follows: 

AVERAGE DURATION OF SYMPTOMS BEFORE FIRST 
EXAMINATION. 

STAGE lA (2 unknown) STAGE IB (5 unknown) 

5^ months 8 months 

ALL PATIENTS IN ALL GROUPS 

Average duraUon- 9 months (8 unknown) 

Shortest duration_1 month 

Longest duration- 4 years, 5 months 

The delay in ti-eaiment was considered the lapse of time 
between the date of the first examination and the date on 
which an accurate diagnosis was made and the treatment 
inaugurated. A lapse of two montlis or less was not consid¬ 
ered a delay. 

In 14 of the 102 patients, treatment for cancer was not 
begun within two months of the first visit because accurate 
diagnoses had not yet been made. The average “delay” of 
these 14 patients was five and one-half months; the longest 
“delay” was one year and two months; the shortest “delay” 
was two months and one week. 

Early diagnosis is of major importance in preventing fur¬ 
ther delay in treatment. 


TREATMENT. 

The treatment of neoplasms of the nasopharynx seems to 
be less controversial than that in many other forms of cancer. 



MILLER: NASOPBABYNOBAL CASCER. 


205 


Since most of the malignancies of tiie nasopharynx are radio¬ 
sensitive, radiation has proved to be the treatment of choice. 

The results of such treatment are directiy related to the 
time-lag or “delay” in arriving at a correct diagnosis. Since 
the inception of its use in nasopharyngeal cancer the results 
of radiation therapy have varied. It is not the purpose of this 
revieiver to delve into a field that belongs to the much more 
capable and experienced radiation therapists; however, some 
discussion is indicated in order to interpret and evaluate the 
progress made in the treatment of the disease in the past two 
decades. 

Originally attempts were made to eradicate the disease by 
electrosuigery. For example, in 1930, Digby, Thomas and 
Tse,” reporting on their therapy in the surgical unit of the 
Hong Kong Hospital, stated that all cases perished despite 
local "diathermosurgeiy.” No deep X-ray was available to 
them at the time of that report In a later article the same 
year, Digby” states "that after ligature of the left common 
and external carotid arteries, and e.xcision of the left superior 
maxilla, the growth in the nasopharynx was destroyed by dia¬ 
thermy; and one week later 2,706 mg. hours of radium were 
applied. Two weeks later 3,102 mg. hours of radium were 
again administered.” AH radium was given in 6 mg. hour 
tubes. He foresaw some hope for tlie future with the use of 
radium. In his prophecy he was correct, for not long after 
occasional reports of five-year cures by men in various parts 
of the world began to trickle into the literature. As the radia¬ 
tion technique, mainly by external maneuvers, improved, a 
greater, but not remarkable, number of cures were reported. 

The author’s series of 102 patients were treated as a general 
rule in the following manner: For the most part the lesions 
were treated through lateral pharyngeal portals, cheek portals 
and occasional intraoral portals. M. Schulr” recommends a 
tumor dose calculated to a minimum of 6,000 r, as sulBcient 
for the usually radiosensitive nasopharyngeal cancers. The 
patients in this series included many treated in the early 
1930’s, at which time as little as 3,000 r. tumor dose was the 
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prevalent treatment. The more recently treated patients re¬ 
ceived a primai-y course of at least 5,000 r. calculated tumor 
dose. 

In 1938, Blady’“ described a special instrument for irradia¬ 
tion of neoplasms of the nasopharynx with radium directly 
applied to the tumor, which has been used in several medical 
centei’s since then, but not in our particular series. He has 
been of the opinion, as have several other radiation therapists, 
that “by a combination of external and intracavitary irradia¬ 
tion, which is less than the maximum doses of either, the 
desired degi'ee of radiation effect may be produced in the 
nasopharynx.” 

Cutler and Busclike,^'^ in 1939, advised doses of 7,000 to 
8,000 r. (measured on the skin) for carcinoma or lympho- 
epithelioma of the nasopharynx, while recommending a total 
dose of about 6,000 r. for lymphosarcoma of the nasopharynx. 

As has been stated before, details relating to portals, such 
as the intraoral approach, or lateral, anterior or posterior 
portals, as indicated, should be left in the hands of the radi¬ 
ologist who should work in conjunction with the otolaiyngolo- 
gist in order that the maximum effective tumor dose be 
directed to that area which contains the tumor itself. 

Protection of the eyes during this therapy is an important 
factor and is provided for by the radiation therapist. Of gi’eat 
importance in our clinics has been the increasing attention 
directed to the teeth, whether they be in excellent or poor 
condition. It is our policy at this time to recommend the 
removal of all teeth in the proposed field of radiation regard¬ 
less of their condition or the age of the patient, at least one 
week prior to the inauguration of radiation. The incidence of 
radiation osseonecrosis has been greatly reduced in our experi¬ 
ence because of this precaution. This is especially valuable in 
the cases in which the intraoral poi-tal is to be utilized. 

Up to the 1920’s practically all patients with nasopharyn¬ 
geal cancer died. Coutard®= did a considerable amount of 
pioneer work in improving the techniques of radiation ther- 
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apy. His i-eauits were compiJed by DelEegato from L'Institute 
du Radium (1919-1931). Nine cases of carcinoma of the 
nasopharynx were treated and one case was well, after five 
years. In 1936, Kleinfeld’ reported on 40 cases. Ail of tliese 
had died but hvo, who were but one year past treatment The 
longest any of his cases lived was three years. 

In 1936, Duhig,“> of Austi-aJia, reported on the treatment of 
a 13-year-old girl -witli cervical matastases. He had achieved 
only palliative help with radium but was encouraged by its 
use. 

In 1938, Furstenberg’* reported that only one of his 42 
cases was alive after two years. He was certainly discouraged 
at that time. 

The same year, 1938, Hauser and Bramwell* reported only 
one out of their 60 cases was alive five years after treatment 

In 1940, H. E. Martin and Blady’ showed a great change in 
the end-i'esults, Tliey reported the tremendous number of 20 
five-year cures, or 26 per cent in a sei-ies of 80 patients. The 
following year, in 1941, Figi" reported a 10-year cure in a 
child with highly malignant cancer of the nasopharynx with 
bilateral cervical metastases. 

That same yeai', 1941, Kasabach” reported 14 cases (33 per 
cent) of 42 cases living tlu-ee or moz-e years, but only seven 
cases (16.6 per cent) of five-year cures. 

In 1942, I,enz“ reported a five-year cure in 27.6 per cezit of 
a series of 44 cases. This I'epoi’t included all cases regairdless 
of the stage of the disease. 

New and Stevenson," in 1943, repoited on their extensive 
series of 271 cases, but tliese included cases treated when 
radiation therapy for these tumoi-s was given in smaller doses 
than recommended today; in fact, all these cases were treated 
pi-ior to 1937. They reported that out of 234 cases with posi¬ 
tive biopsies, only 13 per cent were living after five years. 

In 1949, Simmons and Ariel* reported the death of 71 out 
of 78 determinate patients, a net five-year survival rate of 
9.8 per cent. 
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prevalent treatment. The more recently treated patients re¬ 
ceived a primary course of at least 5,000 r. calculated tumor 
dose. 

In 1938, Blady=“ described a special instrument for irradia¬ 
tion of neoplasms of the nasopharynx with radium directly 
applied to the tumor, which has been used in several medical 
centers since then, but not in our particular series. He has 
been of the opinion, as have several other radiation therapists, 
that “by a combination of external and intracavitary irradia¬ 
tion, which is less than the maximum doses of either, the 
desired degree of radiation effect may be produced in the 
nasopharynx.” ■ 

Cutler and Buschke,“^ in 1939, advised doses of 7,000 to 
8,000 r. (measured on the skin) for carcinoma or lympho- 
epithelioma of the nasophai'ynx, while recommending a total 
dose of about 6,000 r. for lymphosarcoma of the nasophaiynx. 

As has been stated before, details relating to poi’tals, such 
as the intraoral approach, or lateral, anterior or posterior 
portals, as indicated, should be left in the hands of the radi¬ 
ologist who should work in conjunction with the otolaryngolo¬ 
gist in order that the maximum effective tumor dose be 
directed to that area which contains the tumor itself. 

Protection of the eyes during this therapy is an important 
factor and is provided for by the radiation therapist. Of great 
importance in our clinics has been the increasing attention 
directed to the teeth, whether they be in- excellent or poor 
condition. It is our policy at this time to recommend the 
removal of all teeth in the proposed field of radiation regard¬ 
less of their condition or the age of the patient, at least one 
week prior to the inauguration of radiation. The incidence of 
radiation osseonecrosis has been greatly reduced in our experi¬ 
ence because of this precaution. This is especially valuable in 
the cases in which the intraoral portal is to be utilized. 

Up to the 1920’s practically all patients with nasopharyn¬ 
geal cancer died. Coutard®= did a considerable amount of 
pioneer work in improving the techniques of radiation ther- 
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It is of strikiiifi: importance prognosticaUy from the results 
of our series, that if a patient with a nasopharyngeal cancer 
in Stage lA, who has been “adequately” treated, should reach 
the three-year limit without recurrence, his chances for sur¬ 
vival would then be excellent. The 10 three-year cures were 
also the 10 five-year cures. It Is interesting to go back to a 
statement by Munro Black, quoted by Capps,"* in 1939. 
Black,"" in a Hunterian Lecture, stated that "if a good local 
result is obtained and the patient passes the three-year limit 
without distant metastasis, the outlook would appear good. If 
treated, or only treated late in the disease, most seem to run 
a fatal course in under t\vo yeai-a.” The author’s statisticai 
survey appears to bear this out 


LOCAL RECURRENCE AND METASTASES. 

Cases which recur after primary treatment must still be 
managed by the physician. The question of more palliative 
radiation or surgical intervention must be considered from 
time to time. Neurosurgical procedures for relief of pain have 
been effective in many cases. 

In this series the following time intervals are of interest in 
relatien to recurrence in the various stages: 


LOCAL RECURRENCE (Average time lapie alter Ijiltlal treatment) 


Stage lA_ 

Stage IB- 

Stage 2A and 2B. 


_1 year, 5 month* 

J month* 

_1 year, 6 month* 


LOCAL EXTENSION (Average time lapae alter oD*et of symptom*) 

Stage l A- - ---—--.6% month* 

Stage IB-IJ4 month* 

REGIONAL GLANDS (Average time lapse after onaet of aymptoms) 

Stage lA----—-y year*, 1 month 

Stage IB--- - - - ,.3 year*, 8 months 

Distant metastases seem more common in nasopharyngeal 
cancer than in other respiratory tract cancer. 


DISTANT METASTASEJS (Average time lapse after otuet of symptoms) 
(Lungs, axilla, liver, spleen, cecum and bones) 

Stage lA---—--- 3 year*. 3 month* 

Stage IB-------month* 

Stage JA and .... 2 year*, 7 mouths 
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C. L. Martin” states that “generalized metastases appear in 
the chest, bones, liver, kidneys, spleen, and retroperitoneal 
nodes as in any type of disseminated malignant disease." 
H. E. Martin and Blady^ reported dissemination of tumor 
below the clavicle in 34 per cent of their cases. In their series, 
in those cases with uncontrollable disease the average length 
of life was about 14 months. 

In the 37 autopsies obtained from 128 deaths reported by 
Simmons and Ai’iel,^ 20 patients, or 54 per cent, had general¬ 
ized metastases. 

The nasopharynx itself is rarely the site of distant metas¬ 
tasis. This occurred in a patient treated at the Massachusetts 
Eye and Ear Infirmary in whom metastasis was found in the 
nasophai*ynx from a primary neoplasm of the prostate. 

SUMMARY. 

A report of 102 cases of nasophaiyngeal cancer has been 
given. These patients were seen and treated at the Massa¬ 
chusetts Eye and Ear Infirmary, Massachusetts General Hos¬ 
pital, Pondville State Hospital, and the C. P. Huntington 
Memorial Hospital before it was closed. 

Of the 102 cases, there were 35 “potential survivors” — 
Stage lA (primai-y case without metastasis when first seen) 
and 10 of these cases suiwived three years; and the same 10, 
or 28.6 per cent, survived five years without recurrence; 
therefore, all cases in this series that suiwived three years also 
survived five yeai-s. 

In Stage IB (primai-y case with metastasis when first seen 
here) there was but one five-year cure, or 3.1 per cent, of 32 
cases. 

All stages (lA, IB, 2A, 2B) included 83 “potential sur¬ 
vivors.” (Nineteen of the total have been treated in the past 
three years and, therefore, cannot be included in the five-year 
“potential survivor” gi-oup.) Of these, only 11, or 13.3 per 
cent, of the entire series are five-year survivors. 
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Tile average duration of symptoms before the first exami- 
natioii in Stage lA was five and one-half months, and in Stage 
IB, eight months. 

The five most common cliief complaints of patients on ad¬ 
mission were nasal obatniction, cervical adenopathy, deafness, 
headaclie and nasal bleeding. 

Fourteen of these 102 patients were not treated for this 
disease within two months of the first visit because accurate 
diagnoses had not been made. (The lapse of time between the 
date when the patient was first examined and tlie date on 
which accuiate diagnosis was made and treatment, therefore, 
inaugurated was considered as the "delay.”) A lapse of two 
months was not considered "delay.” The average "delay” in 
these 14 patients was five and one-half months. 

CONCLUSIONS. 

The results obtained in this series compare favorably wth 
those of otlier reported series to date. 

The problem of early diagnosis can be solved partially by 
more careful attention to the early signs and symptoms pro¬ 
duced by the disease. The time-lag between onset of symp¬ 
toms and accurate diagnosis must be shortened in order to 
give tlie patient a better chance for survival with the present 
radiation therapeutic techniques. 

New’s’* statement of 1922 bears requoting 37 years later. 
“Malignant tumor of the nasopharynx is much more common 
than believed. The syndrame which it presents is not gen¬ 
erally knouTi. This accounts for the fact that many patients 
are treated medically and surgically without discovery of the 
tumor. There is a striking lack of nasal or nasopharyngeal 
symptoms in many of the cases.” 

The progress made during the last decade has proven that 
ther e is hope for combating this serious disease. Earlier diag¬ 
noses mean more survivors of nasopharyngeal cancer. 
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THE PERMANENTLY PATENT FENESTRA 
NOV-OVALIS.* 


Juuus Lempert, M.D., 
New Yox'k, N. Y. 


Oateogenetic closure of the newly created fenestra following 
fenestration of the vestibular labyrinth for clinical otosclero¬ 
sis has been the greatest deterrent to the permanent main¬ 
tenance of tlie early hearing improvement obtained following 
this surgery. This has been recognized by otologists ever 
since this surgery has come into aristence. This fact, though 
recognizable, was not surprising, since it was natural to ex¬ 
pect nature to cany out its usual function of repair within the 
bony labyrinthine capsule just as it was expected to repair all 
the other surgically injured soft tissues. 


We could hardly have expected nature to repair all injured 
tissue without repairing the newly created fenestra as well, 
since the identically existing constitutional biologic factors 
which govern repair following surgical injury in one type pf 
tissue govern all types of injuj'ed tissue. 


In recognition of this natural law of overall repair, in oiher 
to assure the permanent patency of the newly created fenes¬ 
tra, we were for the first time confronted with the problem 
of experimentally seeking means and ways of preventing 
nature from performing its naturally inherent duty of repair 
in the bony fenesti’a region without interfering with its mis¬ 
sion of repairing the rest of the injured tissues. 


With this mission in mind I decided first to observe and 
study how nature repairs the newly created fenestra, how jt 


•Read at the meetitxff o/ th* Bttatern Section, American LarynfoIofflcaL 
Rhinoloffical and Otolofflcal Socletr. Ino, Philadelphia, Pa,. Jan, 11, 1851. 

Editor'* Note: Tbie me, received In Lar>'Dst>5Cope Offlce and accepted for 
publication, Jan, II. 1851, 
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closes it by osteogenesis and where the osteogenesis starts and 
ends in a postfenestrated ear. I hoped thus, as a result of the 
knowledge gained from such a study, perhaps to be able to 
find ways and means of interfering with nature’s mission of 
repair and preventing osteogenesis either from starting or at 
least from completing its mission if its staif could not be 
prevented. In all surgerj' natui-e’s law of repair is the gi’eat- 
est asset to the surgeon, but in fenestration surgery it is both 
the combined friend and enemy of the otologic surgeon. Here 
the sui'geon expects the unnatural, he wants repair every¬ 
where except within a bony area 2 mm. wide and 6 mm. long 
which is the fenesti'a gap created in the bony vestibular laby¬ 
rinth. Isn’t tliis asking too much of nature? 

What have I leamed from the above mentioned study and 
how was tliis knowledge applied in an attempt to try and 
serve our purpose of keeping osteogenesis from taking place? 
I have revised 517 osteogenetically closed postoperative laby¬ 
rinthine fenestras and studied the observations made in these 
fenestras. I learned therefrom: 

1 . 'Tliat bone-dust when left in the region of the fenestra 
stimulates and hastens its closm*e by osteogenesis. I, there¬ 
fore, advocate that all bone-dust be meticulously removed.^ 

2 . That tlie most meticulous removal of bone-dust does not 
prevent ultimate bony closui’e of the fenestra. Fenestras cre¬ 
ated ivithout the burr and, therefore, without formation of 
bone-dust, closed as a result of osteogenesis as well. 

3 . That osteogenesis does not as a rule take place under¬ 
neath the tympanomeatal flap on the outer sui-face of the bony 
labyi’intliine capsule in the region surrounding the newly 
created labyrinthine fenestra. 

.4. That osteogenesis takes place undemeath the tympano¬ 
meatal flap as a rule only intraraarginally -within the fenestra 
gap in the fenestra rim. 

5. That osteogenesis of the fenestra rim as a rule begins 
mthin the innermost endosteal bony layer. I did not fail to 
realize, however, that as far as the end-result was concerned 
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it made no difference whether the periosteal layer when not 
removed also regenerated or the enchondral layer’ left intact 
did not i-egenerate; neither would it make any dilfei’ence if 
both of these bony histologic layers were removed to prevent 
them from participating in the osteogenetic process, since 
osteogenesis of the endosteal layer alone within the fenestra 
rim is sufficient to result in fenestafa closure. 

In the hope of preventing osteogenesis within the endostea] 
layer of the fenestra rim I advocated bui’nishing the fenestra 
rim with a gold burnishing burr which was proven experi¬ 
mentally in the animal to delay osteogenesis but not to prevent 
it’ As a result of further experimentation with burnishing 
the fenestra rim with various metals, I found that burnishing 
the fenestra rim with lead in two Rhesus monkeys prevented 
osteogenesis' and used tlie lead-bumishing of the humaji fenes¬ 
tra rim since; however, despite the fact that the percentage of 
closures was reduced since its use, I never knew which fenes¬ 
tra would remain open and which one would not. 

I was never able to prove to myself or anyone else that the 
fenestra which remained open did so because of having been 
burnished with lead. I was not unmindful of the fact that 
many fenestras which I did not burnish with lead i-emained 
open as wed, nor did I overlook the fact that many otologists 
who were not using lead were also rewarded witli a fair per¬ 
centage of permanently open windows following this surgeiy; 
however, they also were unable to prove either to their own 
or anybody else's satisfaction why these fenestras remained 
patent while other fenestras which tliey made with same tech¬ 
nique closed by osteogenesis. 

I succeeded in preventing bone regeneration within tlie 
fenestra rim by physically impeding osteogenesis with metal 
obturators; however, I found it teclmically dilflcult to make a 
fenestra which could be snugly fitted with a prefabricated 
prosthesis.* To make a pjmsthesis to fit individually each 
newly created fenestra was found not to be practical. I found 
tliat I could improve hearing and prevent osteogenesis within 
the fenestra rim with a properly inserted mobile cartilage 
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larger percentage of postoperative fenestras than heretofore 
obtainable in narrow fenestras. I could envisage that a wider 
fenestra may occasionally not complete its mission of fenestra 
closure after osteogenesis started but could not understand 
why the creation of a wider fenestra should prevent osteo¬ 
genesis from starting in its freshly injured fenestra rim. 

It, therefore, occurred to me that the same still nonidenti- 
fled factor which prevented osteogenesis in some of the nar¬ 
row fenestras was most likely also the one wliich prevented 
it in the wider fenestras. Perhaps the reason why more of 
the wider fenestras stayed open was because a wider fenestra 
favored tliis main factor more frequently. I still further rea¬ 
soned that if there is such a factor, and if a wider fenestra 
favors the prevention of osteogenesis by this factor, then why 
did it not prevent it in every one of the fenestras created 
rvith the fenestra nov-ovalis technique? This suggested fur¬ 
ther that perhaps tlris factor unknown to me did not always 
exist and in its absence bone regeneration did take place. 

To seek an answer to these questions, I had to resort to 
studying the permanently patent fenestra following the fenes¬ 
tra nov-ovalis technique and also following my first described 
original technique to see if the same factor prevails in both 
techniques. I thought that by studying the fenestra gap and 
rim of the permanently patent fenestra I might be able to 
recognize and observe some factor still unknown to me which 
might be held responsible for'the prevention of osteogenesis 
in the fenestra rim. I also hoped that the findings in the 
fenestra gap of the patent fenestra may perhaps also lead me 
to the recognition of the factor responsible for the consistent 
prevention of osteogenesis outside the fistula. 

I investigated the fenestra region in 100 ears which failed 
to show improved hearing following fenestration, in order to 
observe if possible how osteogenesis was prevented from tak¬ 
ing place in some of the fenestra rim margins and why it was 
not prevented in the others. I wanted to see if there is any 
difference outside of observable osteogenesis between a closed 
and an open window. 
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Alter studying 100 postoperative fenestras of ears which 
failed to show improvement in hearing following the fenestra 
nov-ovalia operation, I found 28 of them closed by bone regen¬ 
eration and 72 fenestras permanently patent because bone 
regeneration did not take place In the 28 osteogenetlcaUy 
closed fenestras the findings were tlie same as in the 517 pre¬ 
viously examined closed fenestras. The flap was leadily lifted 
and separated from its attachment to the outei surface of the 
fenestrated region No bone legeneration has taken place in 
tills region. The fenestra gap was found to be obliterated by 
newly regenerated bone. The inner surface of the entire flap 



Plff L. Smooth Inner eurfso* of tymponomentaj flap bji seen durloff revl> 
lion of every oeteoffenelicalty cloeed fenestra. 


waa found to be evenly smooth as it was when originally 
placed to cover the fenestra region (see Pig. 1). This held 
true whether fenestra region was gold-bumiahed or lead-bur¬ 
nished or not burnished at all. 
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In every one of the 72 fenestras which remained patent 
because osteogenesis did not take place, either extramarginal 
to- the fenestra rim or intramarginally in the rim of the 
fenestra gap, the following significant differentiating obser¬ 
vations were made: The tympanomeatal flap was found to be 
not only adherent to the bony labyrinthine capsule extra¬ 
marginal to the fenestra gap, but the inner surface of the 
portion of the flap facing the fenestra gap was found to be 
invaginated into the fenestra gap and adherent intramargin- 
ally to the bony fenestra rim. After slowly and gently sepa¬ 
rating the flap from its adhesion intramarginally to the bony 



fenestra rim and lifting it from the entire outer sui-face of 
the bony capsule extramarginal to the fenestra gap, a moulded 
impression of the fenestra gap was observed to exist on the 
inner surface of the tympanomeatal flap in every one of the 
72 patients in whom the fenesti'a remained patent (see Fig. 
2). The membranous labyrinth which was apparently not 



Jntramarginally invaginated skm flap 
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adhei'ent to the flap remained undisturbed m its position 
within the perilymph space In other words, whenevei invagi¬ 
nation of the flap into the fenestra gap and rntramaiginnl 
adhesion of its miiei surface to the bony fenestra rim was 
observed to have taken place, osteogenesis within the bony 
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fenestra rim was prevented and permanent patency of the 
fenestra resulted (see Fig. 3). On the other hand, whenever 



the flap was observed to have become adherent outside the 
fistula but failed to have become invaginated into the fenesti’a 
gap and adherent to the fenestra rim, osteogenesis was pre- 
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vented only outside the fistula and not in the fenestra rim 
(see Fig'. 4). 

Since my May,. 1960, report before the American Otological 
Society* I have revised five fenestras in patients who enjoyed 
practical hearing following fenestration for periods varying 
from three to seven years, but suddenly lost their hearing 
improvement and became worse without ever regaim'ng their 
hearing. The fenestra was found to be completely patent and 
free from osteogenesis in all five cases. The observations 
made on the operating table were exactly the same as those 
made in the other 72 permanently patent fenesti’as. 

The above mentioned observations led me to the conclusion 
tliat no matter what I, heretofore, did or did not do to pre¬ 
vent osteogenesis from starting in the fenestra rim and even¬ 
tually closing the fenestra gap following the fenestration 
operation, unless invagination of the flap accidentally took 
place and its inner surface became adherent to the fenestra 
rim within the fenestra gap, osteogenesis took place and 
dosed the fenestra gap. 

The ultimate fata of the newly created fenestra was non- 
predictable because osteogenesis evidently was prevented only 
when the pressure exerted by the mastoid wound packing 
accidentally happened to be sufficient to result in invagination 
and adhesion of the flap to the fenestra rim. 

As a result of these findings It became obvious that: 1. the 
bony fenestra edge or rim can heal either by osteogenesis 
which obliterates the fenestra or by invagination of the inner 
surface of the flap into the fenestra gap and its adhesion to 
the bony edge of fenesti'a rim, which prevents osteogenesis 
and permits fenestra to remain patent; 2. more windows 
stayed permanently open with the use of the fenestra nov- 
ovalis tedmique because the much wider fenestra created with 
this technique favored accidental invagination of the flap into 
the fenestra and its adhesion to the fenesti'a rim much more 
frequently than the previously made much narrower fenestra; 
3. osteogenesis as a rule did not take place extramarginal to 
fenestra rim because adliesion of the flap to the bony laby¬ 
rinthine capsule outside the fistula prevented it. 
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union as a result of postoperative infection it often became 
invaginated and adherent to the bony edges of the mastoid 
cortex and a permanent postauricular fistula resulted (see 
Fig. 5). 

How can we now, with this new knowledge gained about 
the prevention of osteogenesis, consistently and deliberately 
create a permanently patent fenestra? 

1 . Make fenestra on surgical dome of vestibule. 

2 . Make it as wide as possible. In order to do so, you must 
remove the anterolateral wall of the ampullated end of the 
bony external semicircular canal, thus exposing a wider area 
of the perilymph space anterior to the normally placed mem¬ 
branous labyrinth. Fenesti’a should be about 2 mm. wide and 
about 6 mm. long. 

3 . Place tympanomeatal flap so that it covers and contacts 
the entire bony region outside the fenesti'a gap. 

Invaginate that portion of the tympanomeatal flap which 
faces the fenestra gap, sufficiently only to contact intramar- 
ginally the fenestra rim (see Fig. 6). 

5 . Place a cotton inlay moistened in Ringer’s solution over 
the invaginated portion of the tympanomeatal flap and mould 
it so that it forces the inner surface to contact and stay in 
contact with the fenestra rim edges intramarginally. This 
favors its adhesion intramarginally to the bony fenestra rim 
(see Fig. 6). 

6 . Secure and hold cotton inlay in its position with a piece 
of paraffin mesh gauze moulded over it. 

7 . Pack rest of cavity with paraflln mesh gauze to hold the 
initial packing in its position. 

8 . Remove all packing except the fii*st piece on sixth or 
seventh day. 

9 . Remove last piece on the tenth to twelfth day. 
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CONCLUSION. 

I have finally observed and learned that invagination of tlie 
tympanomeatal flap into the fenestra gap and intraraarginal 
adhesion of its inner surface to the relatively avascular bony 
fenestra rim prevents oateogenetic closure of the newly ci’e- 
ated fenestra. As a result of this observation it also became 
obvious that the reason osteogenesis did not as a rule take 
place in the relatively avascular* bony lab 5 a*inthine capsule 
outside the fistula following fenestration surgery even when 
osteogenesis took place within fenesti'a rim was because tlie 
flap which became adlierent to it prevented it. With this 
knowledge at hand we should now be able deliberately to pre¬ 
vent postoperative osteogenetic i*epair of the fenestra nov- 
ovalia and as a result obtain a much larger percentage of 
permanently patent fenestras than ever before. 
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HISTOPLASMOSIS IN THE ADULT: CASE REPORT 
AND REVIEW OF THE LITERATURE.*! 

Dean M. Lierle, M.D., and T. Lyle Care, M.D., 

Iowa City, Iowa. 

Histoplasmosis has been defined by Worgan^ as a fungus 
disease involving the reticuloendothelial systems. It is of par¬ 
ticular interest to otolaryngologists because of the ulcerative 
lesions of the mucous membranes of the upper respiratory 
passage and alimentaiy canal. Frequently the cervical verte¬ 
brae, frontal and maxillai*y bones and the middle ear tract 
have been affected. We will summai'ize briefly the findings 
of various obseiwers and then report one of the four cases 
which have been recognized at the University Hospital during 
the last two years. 

Histoplasmosis was discovered by Darling,^ in 1905, while 
looking for evidence of kala-azar in smears of the spleen, 
liver and bone marrow. In 1906, he reported finding enormous 
numbers of small bodies, generally oval or round, most of 
which were within the alveolar epithelial cells; however, some 
appeared to be free in the plasma of the spleen and rib mar¬ 
row. Darling thought the disease was caused by protozoan 
parasites. Twenty years elapsed before the next case was 
reported by Watson and Riley. According to Worgan,^ De- 
Monbreun proved that the causative agent was not a protozoan 
parasite but a fungus which was called histoplasmosis capsu- 
latum. It existed in two foi-ms: one, a yeast-like form which 
gi-ows in the reticuloendothelial system of man, and the other, 
mycelial, gi'owing outside of the body. 

•Read at the meeting of the Southern Section, American Laryngologlcal. 
Rhlnologlcal and Otolofflcal Soc., Inc., Miami Beach, Fla,, Jan. 17, 1951. 
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Worgan' reported that DeMonbreun, in 1938, i.olated !)olh 
the yeast-like and mycelial forms of the disease, ile obtained 
a pure culture of tlie fungus which grew like “small white 
cotton tufts," distributed over tire surface of dextrose and 
Sabouraud’s agar. Although there were numerous colonies, 
on inoculation the mycelium has no aerial hyphae. He was 
unable to find the yeast-Uke forms in the original culture but 
later did find them. He described the organisms as oval bodies 
measuring about 3 microns in diameter, the cell being sur¬ 
rounded by a thick membrane containing one or more fat 
droplets and usually a single protoplasmic granule. Supra¬ 
vital staining with methylene blue revealed deeply stained 
granules. Each cell contained one or more vacuoles whicli 
took up tile stain. If the yeast-like forms were allowed 
to lose their moisture, the mycelial fom soon made its 
appearance. 

The portal of entry of the fungus is not known. Some 
authoro, workers, persons and students think that the mouth 
is probably the most frequent site of entrance because of the 
ulcerations of the mucous membrane of the mouth, pharynx 
and gastrointestinal ti'act Others feel that the respiratoiy 
tract is the pathway of entrance because the pharynx, larynx 
and lungs often have lesions. 

Hodgson, Weed and Claggett* made a survey of the cases 
reported up to 1949 and found 123 cases. They learned that 
tlie disease was rather widespread. Cases were repoi-ted from 
25 states and 17 foreign countries; three-fourths were from 
the United States. Leopold* reported that in studies made by 
Gass (1948) and Lumsden (1939) a much higher figure of 
pulmonary calcification was found in nonreactors to tuberou- 
lin residing in the area of the eastern slope of the Mississippi 
River basin and the adjoining states and the western slope 
south of Iowa than in the rest of the country. The ages of the 
patients varied between seven and one-half weeks to 77 years, 
and about one-sixth were less than one year of age. 

The disease appears to be more prevalent in males than 
females. Parson and Zarafonetis* reported Iiistoplasmosis 
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Grossly the typical pulmonary lesions have a soft yellowish 
white foci which resemble tubercules.' The average lesion 
measures from 5 to 16 mm. and is surrounded by a trans¬ 
lucent fibrous capsule. Worgan' at autopsy found the parasite 
to be a pear-shaped crescentic organism, two to four microns 
in size and surrounded by a thick retractile capsule. They all 
contained one or more nonstaining vacuoles and one or more 
dark chromatin masses. Usually there was an invasion of the 
tissues by mononuclear cells which contained many of the 
parasites and red blood cells. 

DlSTBlBUnON OP PATHOLOGIC LESIONS. 

Dean* reported a case with involvement of the larynx in 
which the epiglottis was thick, nodular and pale, and the whole 
interior of the larynx appeared to be white and nodular. He 
also stated that the false and true cords were so extensively 
involved that they appeared to be entirely obliterated. The 
glottic chink was converted into an irregularly rounded tube. 
The organism was recovered from the granulations about the 
tracheotomy wound. 

Duncan' also described a case reported by Miller, John¬ 
stone and Bostick, in which there was an ulcerating nodule 
about 1.6 cm. in diameter on the dorsal aspect of the tongue. 
The diagnosis was made by scraping the ulcer and isolating 
the fungus. There was marked lymphadenopatliy, and en¬ 
largement of the liver but not the spleen. 

Parson and Zarafonetis* made a splendid report of the dis¬ 
tribution of the lesions in their cases. A summary of their 
report was as follows: Of 61 cases, 19 had some skin lesions 
present; nine had ulcers; four had papular eruptions; six had 
purpura occurring in the last two or three days of life. Pete¬ 
chial hemorrhages and bullous lesions were found once. The 
ulcers frequently were deep with sharp, steep edges, having a 
punched out appearance. In one case of involvement of the 
tongue there was considerable edema around the border of the 
lesion. They also reported involvement of the middle and 
external ear canal in eight cases and a true otitis media in 
five cases. Organisms were found in the pus in one case of 
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middle ear infection. Ulcei’s of the mucous membrane of the 
mouth most frequently involving the tongue were found in 
14 cases; four other cases had ulcers of the mucous mem¬ 
brane of the nose and mouth. Perforation of the nasal septum 
was noted in three of their cases. The perforations of two 
were known to have been produced by infection with lusto- 
plasmosis capsulatum. There wei’e granulomatous and ulcera¬ 
tive lesions of the pharynx and larynx in 10 cases. Superficial 
lymph nodes were discovered in 29 of the 61 cases with 
enlargement in 16 cases. Ceiwical nodes alone were affected 
in five cases, and in conjunction with other regional nodes in 
four other instances. 

Agress and Gray* reported liistoplasmosis in a boy seven 
months of age with a saddleback deformity of the nose, per¬ 
foration of the septum, mucopurulent rhinitis, ulcei’s of the 
buccal mucosa and lesions about the mouth suggestive of 
rhagades. The liver and spleen were enlarged, but there was 
no lymphadenopathy. The Kahn and Wassermann tests were 
negative. 


METHOD OP DIAGNOSIS. 

The diagnosis of histoplasmosis can be established only 
when the clinician suspects it and includes it as a possibility 
even in the absence of skin and mucous membrane lesions. 
Diagnosis by biopsy has been the most successful of all meth¬ 
ods during life. Stenial marrow aspiration often enables the 
examiner to identify the organisms within phagocytic cells of 
reticuloendothelial origin, and culture of this aspirated mate¬ 
rial makes this an even more reliable procedui-e. Blood smears 
may prove a source of recognizable Iiistoplasma capsulatum 
in the generalized type but thick film preparations increase the 
probability of success. Blood cultures likewise help. In the 
same regard, culturing of biopsy material obtained from ulcer¬ 
ated involved areas may aid in establishing the diagnosis. If 
a recent or old infection is suspected, one may use an intra- 
deimal injection from a filtrate of cultured medium in which 
the fungus has grown. A positive test is indicated by eryth¬ 
ema and a wheal at the site of the injection. 
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treatment. 

Treatment \vith pentnucleotide, fuadin, irradiation, neo- 
atam, suLfonaraidea, sodium thiosulfate, iodides, ionized met- 
ala, potassium tartrate, neoarsphenaraine, acetaraoner auto¬ 
genous vaccines, blood transfusions and various other drugs 
bears witness to the lack of a specific cure. Hiatoplasmosia is 
almost univei-sally fatal, usually witliin a few montlis and 
rarely some years after the onset of the disease. Parson and 
Zarafonetia" reported that in most cases clinical signs of infec¬ 
tion lasted less than one year, tlie average in 39 cases being 
about five montlis. In one gi'oup, however, tliei-e were four 
cases that lasted four, eight; 10 and 16 years, respectively. 

CA3B BEPOKT. 

Cate A S-t-year-old former was well until Sept. 17. 1940, 

when he developed a dry cough. cblJU. sweatB. weakness, and a tern* 
perature of 103.01«. He vroa unable to work. In October, 1940, a palpable 
spleen and temperature of 106^ were noted. 

A sore throat 0rst occurred In January. 2950. vrben biopsy of a laryn' 
geal lesion revealed no muHguanor. In March, be consulted a neighbor¬ 
ing cliulo. A biopsy of the larynx was obtained and the Ugsue aection 
demonstrated hlstoplasma capsulatum. Within a few days after returning 
home, be was unable to talk and bad progressive dJfllculty in swallowiag 
food. He complained of a sore throat with pain radiating to both ears. 
He was unable to swallow erven saliva. Diplopia occurred on July 7, 
1960; and 10 days later there was sudden loss of function of the right 
arm and leg without uncousctousnesa. A few days later dyspnea began 
with rapid aspirations. He had a chill and became disoriented. He bad 
received alone or In combination numerous ontlblotlo and sulfonamide 
drugs with progression downward- On admission, there was emaciation, 
dehydration, mental confusion, aphonia, fever and rapid shallow resplra- 
tlou- Hyparleuslon of 170/100 woa present and continued throughout the 
IDness. Right external rectus muscular-.paralysis and a droop of the right 
face excluding the forehead were evldeoL Two eroding ulcerative lesions 
were on the tongue. A well healed thyroidectomy soar was noted. The 
lungs contained many moist rales especially on the right Complete 
daccid paralysis of the right arm and right leg were present 

The appearance of the larynx In our case was very similar to the one 
reported by Dean.* It was generally pale and edematous, and one could 
not dUtln^sb between the false and true cords, the normal landmarks 
being obscured. The larynx was tubular In appearance with some ob¬ 
struction to the airway. The arytenoids appeared hypertrophic and ede¬ 
matous. There was an Irregular, cauliflower, pale mass about 1.6 by 1 cm. 
in sixe Involving the Intra-arytenoId space, and extended Into the chink 
of the glottis. The patient was having some dl/Bculty In swallowing and 
an esophagoscopy was attempted, but we were unable to pass the scope 
because of a definite stricture at the level of the cricopharyngeus. The 
mucous tnembraue was pale and edematous, and It was impossible to 
imss a 3 mm. feeding tube. 
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Gastrostomy was performed and in a few days all necessary fluids plus 
a more than adequate diet were being given. 

There was a hypochromic anemia, uremia, hypoproteinemia, albumin¬ 
uria, and continuing temperature elevation with no marked change from 
the previously described critical picture. Bronchoscopy was necessary 
on several occasions, as well as almost constant pharyngeal suction. 

Direct examination and culture of the blood and bone marrow failed to 
reveal any organisms. Fungus was cultured from the tissue biopsy on 
several occasions but at no time would it produce tuberculated chlamydo- 
spores and, therefore, could not be positively identified as histoplasma 
capsulatum. A tissue section taken from the larynx in March, 1960, and 
sent to us by Dr. L. B. Woolner was positive for histoplasma capsulatum. 

In addition to the usual supportive and other therapeutic measures, 
we attempted the administration of ethyl vanillate, a fungicidal agent 
which shows considerable promise In generalized histoplasmosis infec¬ 
tion in children.^ We were unable to obtain satisfactory blood levels, 
however, and death occurred seven weeks after admission. Autopsy per¬ 
mission was refused. 

We have attempted to call attention to this infection wheth¬ 
er generalized or localized. We feel that it is of special inter¬ 
est to the otolaryngologist in view of the fact that many of 
the lesions involve the mucous membrane of the upper respira¬ 
tory and digestive tracts, sinuses, external ear and middle ear. 

We thank Dr. L. B. Woolner, of the Mayo Clinic, for the 
use of the tissue section, and Dr. A. P. McKee, of the Depart¬ 
ment of Bacteriology, College of Medicine, State University 
of Iowa, for his woi’k in culturing and identifying the fungus. 
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BRONCHIAL ADENOMA * 

Chevalier L. Jackson, M.D., and Charles M. Norris, M.D., 

Philadelphia, Pa. 

• 

Bronchial adenoma is one of the most important and most 
interesting tumors found in the bronchi. The liistopathologic 
diagnosis is difficult, and these lesions are often mistaken for 
carcinoma. It is important to discover them early, because if 
not treated they produce broncliial obstruction of marked 
degree, and subsequently bronchiectasis, abscess and empy¬ 
ema; furthermore, they must be diiferentiated from carci¬ 
noma because they require less radical ti-eatment. 

The role of bronchoscopy is especially important in the 
diagnosis and treatment of these tumors because they almost 
always arise in the larger bronchi. Certainly everyone admits 
that they can generally be seen and biopsied by bronchoscopy, 
regardless of the efficacy of bronchoscopy in treatment. 

Our experience with these tumox’s has been presented in 
px'evious ai-ticles;- Jackson and Konzelmann,^'= Jackson^’^ (in 
Gei’man and Italian), Jackson, Konzelmann and Nonas,'' and 
Jackson and NoiTis.” In the ’last of these pi*evious papers, 
given before the annual meeting of the American College of 
Chest Physicians in San Francisco, Calif., last June, our pre¬ 
vious papers were summarized, and 40 cases were repoi'ted. 
Seventeen of those cases had never been repox-ted before, and 
the x’emaining cases those pi’eviously x’epox’ted, and presented 
again with late follow-up. 

Symptomatology and Diagnosis. The symptomatology of 
bronchial adenoma has already been extensively discussed, 

•Read at the meeting- of the Southern Section, American Lnryng’ological, 
Rhlnologlcal and Otological Society, Tnc„ Miami Beach, Fla., Jan' 17, 196L 
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and it is well known that this type of tumor produces hemop¬ 
tysis early, is generally accompanied by cough, more often 
productive than not, and above all by the physical and X-ray 
signs of brvnchial obstruction. Tiie diagnosis is made on the 
basis of these findings, confli-med by the bronchoscopic ap¬ 
pearances, and the opinion of the pathologist based upon study 
of specimens removed for biopsy. Cytologic studies of secre¬ 
tions have not been so helpful as in carcinoma, but by the 
nature of the lesion, actual tissue specimens can generally be 
obtained, because the tumoi’s generally arise in the accessible 
portions of the bronchial tree. 

Pathology. It has always seemed to us that the cru.'c of the 
confusion concerning these tumors lay in the histopatliology. 
The typical histopathologic picture has been described by 
Konzelmann.' The subdivision into different types, as for 
example “carcinoid" and “cylindroma" types as suggested by 
Hamperl' is useful. There has been much discussion ns to 
whether bronchial adenomas should be considered benign or 
malignant, but we believe tliat they should be considered 
“borderline" tumors* for the pi-esent. Malignancy ordinarily 
depends cliiefiy on tendency to local invasion, and ability to 
metastasize. Cei-talnly the appearance of local invasion is 
given by these tumors, as was noted in the early study of the 
subject by Wessler and Rabin.* These authors pointed out, in 
1932, that it was characteristic of bronchial adenoma' to 
extend between the bronchial cartilages and for some of the 
tumor to be extrabronchial; however, we believe that this in 
itself cannot be considered a malignant characteristic because 
it is due simply to the fact that the tumor arises from struc¬ 
tures which occur- between the cartilages rather than on 
the mucosal surface. Neither can involvement of contiguous 
lymph nodes be considei-ed final proof of malignant character. 
Many of the cases of distant metastasis, as for example to the 
liver, have been proven to be cases of erroneous diagnosis 
but it may be tr'ue tliat a few of the cases of liver metartasLi 
wliich have been reported have represented true metastasis 
of a bronchial adenoma. We admit this, though such metas¬ 
tasis has not been noted in any of our own cases. 
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Treatment. We believe that irradiation has ■ been of no 
proven value; that in many cases bronchoscopic removal is 
cui-ative, and that in many other cases it constitutes effica¬ 
cious pi’eoperative or palliative treatment; that bronchotomy 
as shown by Goldman’® and some others offers a good prospect 
of cm’e by a conservative surgical procedure in suitable cases; 
and that surgical resection by lobectomy or pneumonectomy 
is definitely indicated in many other cases, because of impos¬ 
sibility of complete local removal, compression due to persist¬ 
ing extrabronchial tumor; or irreversible changes in the distal 
portion of the lung. Finally, we very definitely believe that 
in dealing with bronchial adenoma, cases should be individu¬ 
alized in selection of treatment method, and resection should 
not be resorted to automatically as in carcinoma. 

Clinical Expedience. As mentioned above, our series of re¬ 
ported cases now includes 40 patients; 36 of these are consid¬ 
ered to be of the carcinoid type, and four of the cylindroma 
type. Of these 40 cases, 26 patients were treated by broncho¬ 
scopic measures only, eight by lobectomy (with one postopera¬ 
tive death), and thi'ee by pneumonectomy (with one postoper¬ 
ative death) ; two patients had biopsy only and were lost track 
of. Of the five patients in the entire series of 40 who have 
died; two died postoperatively, though neither of the post¬ 
operative deaths occurred* at the Temple University Hospital. 
All nine of the patients operated upon by Dr. W. Emoiy 
Baraett and Dr. George Rosemond at the Temple University 
Hospital (seven lobectomies and two pneumonectomies) sur¬ 
vived, Two of the patients who died of disease were typical 
cylindromas and were treated bronchoscopically because the 
tumors were too close to the carina to permit pneumonectomy, 
though they would have been subjected to pneiunonectomy if 
this had not been the case. The other two phtients with cyl¬ 
indroma are living and symptom-free, apparently quite well 
under conti'ol by bronchoscopic treatment at long inteiwals. 

Summing up, of the 40 patients in the series, five have died, 
two of them postoperatively; two were lost track of, and 33 
are living and well, though some I'equire occasional ti-eatment 
and all return for occasional check-up examination. 
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ANTRO-ALVEOLAR FISTULAE* 


Frederick T. Hill, 

Waterville, Me. 

s 

While the majority of antro-alveolar fistuiae follow dental 
extractions, they may result from infection, cysts, or tumors 
of the upper jaw, trauma, or as a complication of operations 
on the antrum. Successful management depends upon careful 
study of the individual case and the application of a procedure 
calculated best to meet the existing conditions. This may 
vary from simple approximation of tissue to the use of fairly 
extensive plastic methods. Control of antral infection is essen¬ 
tial. Treatment must be based upon sound anatomic and 
physiologic principles. 

The importance of cooperation between the dentist, the oral 
surgeon, and the rhinolaryngologist cannot be overempha¬ 
sized, particularly in the field of prevention.’*^ The potential 
dangers of inadvertently entering the antrum in the extraction 
of teeth in close relation to the floor, and of subsequent sinus 
infection should be kept in mind. Should exti’action of such a 
tooth be indicated, the dentist could well assui’e himself that 
antral infection was not ah’eady present. In the case of 
already existing sinusitis, measures to control this, such as 
intranasal antrostomy prior to extraction, would avoid many 
of these complications. The dentist and the oral surgeon 
should realize that infection of the antrum is a rhinological 
problem and any involvement should be managed by one 
trained in rhinology. 

In large antra with tlrin walls the roots of the bicuspid 

•Read at the meeting- of the Eastern Section. American Laryngologlcal, 
Rhinological and Otologlcal Society. Inc.. Philadelphia. Pa.. Jan. 13, 1951- 

tThayer Hospital, Waterville, Me. 

Editor’s Note; This ms. received In Laryngoscope Office and accepted tor 
publication. Jan. 15, 1951. 


242 



hill: ANTRO-ALVEOLAR FI3TULAE. 


243 


teeth and the fli'at, second, and sometimes the tliird molars, 
or even the canines, may mound up in the floor of the sinus. 
Sometimes tlie bone may be missinff ndth only the mucoperi- 
osteum separating the roots from the antrum. 

Fistulae of dental origin may occur as a result of rough 
attempts at extraction, tlie breaking oif of roots and pushing 
them upward into the antrum, too strenuous curettage of 
sockets, interlocking roots sometimes looped over a thin antral 



Tig. U Showlo^ modifled canine incivlon extendluy downward to Include 
outer murgln of flgtuUu 


floor, or roots \vith marked hypercementosis. Fusion of mo¬ 
lars and bicuspids may be a cause of fistula following extrac¬ 
tions. In a case of the author’s, the dentist in attempting 
extraction of the first molar had removed the first, second, and 
third molars, together witli surrounding process, all In one 
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mass. Most of these fistulae could be prevented by a more care¬ 
ful technique or previous Roentgen study on the part of the 
exodontist. Approaching a retained root from the side, by 
removal of some of the lateral plate, and manipulating it 
downward from above, generally will avoid pushing the root 
into the antrum. Any granulomatous tissue in the socket 
should be carefully removed, avoiding the forcible use of 



Fig. 2. Soft parts elevated exposing fistula. This drawing was made 
a case with multiple fistulae. One In the site of the second molar and a 
smaller one In the socket of the canine. 


shaiq) curettes which might result in pushing through the thin 
floor into the antrum. Study of the dental Roentgenograms 
should allow the exodontist to plan his procedure so as to 
avoid undue trauma to the antral floor. Sometimes splitting 
the crown of a molar will allow removal in the plane of the 
long axis of distorted roots. 

When a root or, as sometimes occurs, an entire tooth has 
been forced into the anti'um, it is preferable to remove tlus 
by opening the antrum through the canine fossa, although 
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occasionally it is possible to effect removal tlirough an intra¬ 
nasal antrostomy. Efforts to manipulate any foreign body 
dovra through tte fistula usually adds to tlie trauma and 
makes healing more difficult. 

While rarely seen, to be sure, the possibility of neoplastic 
changes occurring in an antro-alveolar fistula should be kept 
in mind. 

One patient in our series,* a man of 41, was seen because 
of pain and swelling in the upper jaw and neck of one month’s 



Plff. 3. Necrotic bone eurroundlnff fletul* removed expoelnff Interior of 
antrum. Beveraed or binned flap from poaterlor tuberoalty outlined. 

duration. He liad had a discharging antix>-alveolar fistula fol¬ 
lowing the extraction of teetli 20 years befoi-e. Examination 
revealed a large ulcerative tumor mass in the alveolar 
process with a fistulous tiaet extending into the antrum. 
The submaxillary area was greatly swollen with a mass of 
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brokeIl-do^vn metastatic nodes. Biopsy was reported as epi¬ 
dermoid carcinoma. Extensive electrocoagulation of the pri¬ 
mary lesion, followed by irradiation, using radium as well as 
external Roentgen therapy resulted in temporary improve¬ 
ment; but attempts to eradicate the metastatic mass in the 
neck were unsuccessful, and the patient succumbed in eight 
months. 

Many fistulae may heal spontaneously or with a modicum 
of intelligent treatment directed to the antrum, but a tract of 
any size, from the mouth with its rich and vaidegated bac- 



Flff. 4. Hinged flap turned forward covering flatula and presentlnff raw 
surface for sliding buccal-gingival and palatal flaps. Anchored with one 
or more catgut sutures. 


terial flora to the antrum, is most liable to result in infection 
of the sinus, if indeed this is not already present, due to 
chronic sinusitis. 

The advantages of early attention in these cases are obvi¬ 
ous. This may result in spontaneous healing of the fistula or n 
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satisfactory response to simple methods of closure. Persist¬ 
ence of the condition not only Increases the technical difficul¬ 
ties in achieving a closure but also exposes tlie patient to all 
of the annoyances and hazards of a chronic sinusitis. 

Roentgenograms of the sinuses are mandatory. If there is 
little evidence of a pre-existing clironic sinusitis conservative 



Piff. S. Blpedlcled buccal-fflDSlvai aud palatAl flapa brouffht toffethar ovar 
ra\r aarfaca of blnffod flap and auturad wlUa allk. Uuooua membrana will 
Brow aorosa danuded araa of poatarlor tubaro«lt7. 

measures may be employed. These include irrigation of the 
antrum, parenteral antibiotic therapy baaed upon culture of 
the organism, as well as intranasal use of vasoconstrictor 
sprays. Packing, irrigation, or any manipulation of the fis¬ 
tulous tract, including the application of caustics, is contra¬ 
indicated : not only are these useless but oftentimes may add 
to the difficulty. 
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When the antral lining is markedly thickened, and there is 
evidence of pre-existing chronic sinusitis, an intranasal an- 
trostomy is indicated. Little is to be gained by procrastina¬ 
tion. Intranasal drainage should be established as early as 
possible. The removal of secretions by the suction cannula 
through the antrostomy opening is, in my opinion, preferable 
to lavage, although many operators employ irrigation. Some 
fistulae, if small and seen eai*ly, may close spontaneously fol¬ 
lowing such therapy. Usually, however, closure will requhe 
the elevation of adjacent mucoperiosteal flaps, with sufficient 
lowering of the alveolar process to permit approximation 
without tension. 

A number of techniques, such as the Dunning^ and the 
Welty,^ have been employed, based on the principle of cover¬ 
ing the defect with adjacent mucosa from the palate. The use 
of the saddle-plate, as described by Dunning, to protect the 
suture line, is helpful when there are adjacent teeth for its 
attacirment. Ashley^ described a procedure in which a long 
mucoperiosteal flap was taken from the palate and the ante¬ 
rior portion, denuded of mucosa, used to plug the opening. 
Isografts of cartilage inseided in the tract have been used to 
close the fistula. McQuiston^ employs sliding flaps from the 
palate and the buccal surface of the alveolus, about 1.5 cm. in 
width, the buccal incision being similar to the usual one 
employed in the Caldwell-Luc operation. After curettage of 
the fistulous tract and removal of infected granulatious tis¬ 
sue, these flaps are approximated with silk mattress sutures. 

Local anesthesia is veiy satisfactory in all of these proce¬ 
dures. Good oral hygiene is essential. Any dental caries 
should be eliminated before attempting any plastic procedure 
on the alveolar process. 

The fistula of long dm’ation will have developed a tract 
lined with mucous membrane wliich will require removal. The 
antrum is always infected and usually should be approached 
through the canine fossa using the Caldwell-Luc technique. 
Occasionally one may encounter a small fistula of this chronic 
type, in which the "folding-door” type of incision,* followed 
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by undennining the lining of the tract with a narrow cataract 
knife and turning this cored tract inward, may prove success¬ 
ful. The flaps of the “folding-door” are then closed by mat¬ 
tress sutures of deknatel. A slight amount of the alveolar 
process may be removed with ronguers to facilitate approxi¬ 
mation. Sutures are removed in four or five days. 

In all of these procedures patients are cautioned against 
sucking on the operated area, manipulating it with the tongue, 
or forcible blowing of the nose. 

The management of a large fistula of long duration may 
prove rather complicated and resist simpler methods of clo¬ 
sure. In dealing with this type the Caldwell-Luc operation* 
should be combined with the plastic procedure on the fistula. 
Formerly it was my custom to do this in two stages, the usual 
Caldwell-Luc operation being followed in a week or 10 days 
by the plastic procedure on the fistula, Tliis had the disadvan¬ 
tage of making impossible a strong buccogingival flap, this 
being limited by the horizontal canine fossa incision. For 
some years I have employed the one-stage operation, modified 
as follows for these large ftstulae. 

The indicated antibiotic therapy is given preoperatively and 
carried on postoperatively. 

Local anesthesia is employed, after preliminary medication 
with nembutal (pentobarbital sodium), gr. Iss, one and two 
hours before operation. The lateral waU of the inferior mea¬ 
tus of the nose is anestlretlzed by applying a thin strip of 
cotton moistened with cocaine 10 per cent and adrenlin chlo¬ 
ride 1-1000. Two to three cc. of procaine 2 per cent are then 
injected slowly into the infraorbital foramen. This may be 
done directly through the cheek after the foramen is located 
by palpation. The posterior palatine foramen is then injected, 
followed by infiltration in the anterior part of the hard palate 
and along the buccogingival groove. 

A modification of the usual canine fossa incision is em¬ 
ployed, curving the mesial portion downward to include the 
lateral margin of the fistula. This allows for a more substan- 



250 HILL: ANTKO-ALVEOLAR FISTULAS. 

tial buccal flap than is possible with the usual horizontal inci¬ 
sion and also avoids the scar tissue inevitable in the two-stage 
procedure. A sharp submucous dissector is used to elevate the 
periosteum until the wall of the antrum is sufficiently exposed. 
The defect in the bone is generally lateral, as most teeth are 
extracted laterally. This allows adequate exposure of that area, 
so that any necrotic bone may be removed with ronguers. 
Usually this gives an opening adequate to remove the infected 
anti-al lining and make the intranasal window. 

After the antral paid; of the operation is completed a lunged 
or reverse flap of mucous membrane is dissected from the 
alveolar process, usually posterior to the fistula, and turned 
fonvard to close the weak posterior angle and provide 
a raw surface for sliding flaps of buccogingival and palatal 
mucous membrane. The apex of this flap is anchored to the 
lower or unelevated margin of the original incision just ante¬ 
rior to the fistula with a No. 0 catgut submucous suture. An 
incision is now made in the buccal mucous membrane, some¬ 
what parallel to the onginal incision, forming a ribbon,-or 
sliding flap, appro.ximately 2 cm. in width, by dissecting with 
scissors submucously and leaving both ends intact. This 
buccogingival flap should be fairly generous, care being exer¬ 
cised to avoid Stenson’s duct. With this bipedicled flap, with 
both ends intact and only its midportion sliding downward, 
adequate blood supply is possible. It has proven quite as sat- 
isfactoiy as tire delayed flap. 

The palatal flap, also bipedicled, is cut about midway be¬ 
tween the midline of the palate and the alveolar process and 
stops short of, or swings lateral to, the posterior palatine 
foramen. Both flaps are so freed that their central parts may 
be approximated without tension over the liinged or reverse 
flap, using single or mattress deknatel sutui’es. If projecting 
process prevents this it may be lowered. Usually in the large 
fistula only the palatal plate of the process Avill require 
trimming. 

The buccal incision may be loosely approximated with one 
or two sutui'es. The tissue in this region is so free and pliable 
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that it heals readily. It is advisable, however, to caution the 
patient to avoid, as much as possible, motion of tliat side of 
ills face, or pushinff the tonjrue towards the cheek. Tlie paiatal 
incision is not sutured and usually heals readily and with 
much less discomfort for the patients than with the median 
palatal incision. 

This procedure allows for adequate exposure of all diseased 
areas and provides a bed for tlie mucous membrane flaps, 
bringing raw surface against raw surface. It seems to meet 
the requirements of plastic surgery and, in our hands, has 
proven moat satisfactoi-y. It does not require a large palatal 
flap and can be used even in eases Iiaving a torus palatinus. 

In the management of any antro.n]veolar fistula of long 
duration it is essential to eradicate thoroughly any osteomye¬ 
litis. Sometimes tliis may require considerable removal of 
bone of the anterior antral wall. In the past when employing 
the two-stage operation, this procedure, at times, has resulted 
in an operative defect in the canine fossa, necessitating rapair 
with a delayed flap.'” In our e.xperience this has not occurred 
since adopting the one-stage procedure as above outlined. 

In endentulous patients it is important to preserve suffi¬ 
cient alveolar process to insure the satisfactory use of a den¬ 
ture. The tuberosity of the maxilla may be considered as the 
posterior buttress, very necessary for an upper denture. If 
this is preserved a denture usually can be made to function 
satisfactorily. In this connection it is well to remember that 
all patients may be candidates for full dentures at some later 
time. 


APTEE-TEEATilENT. 

Patients are allowed out of bed the day following opera¬ 
tion. Soft diet is given, but they are instructed to chew on 
the unoperated sida Frequent moutli washes are prescribed, 
and any accumulated food is gently removed with cotton 
swabs. The incisions may be painted with methylene blue or 
gentian violet 1 per cent, once or twice daily. Sutures are 
removed on the fourth or fifth day. Any accumulated blood 
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or debris is removed from the antrum by cannula suction 
inti-anasally twice a day. Healing usually takes place by the 
seventh or eighth day, and if dentures are worn they may 
then be resumed. 

In fistulae resulting from cysts or tumors the same general 
principles apply, although first consideration must be given 
to thorough eradication. This may result in very large defects 
either in the canine fossa or in the palate, so that the use of 
a prosthesis may be requii-ed. In cases of malignancy it is 
advisable to maintain adequate openings for the purpose of 
postoperative observation. In such cases flushing the cavity 
once or twice daily with potassium pei'manganate (1-10,000), 
or at times the insufflation of sulfanilamide powder, is helpful 
in overcoming any odor and keeping the cavity clean. 

CONCLUSION. 

The majority of antx'o-alveolar fistula are of dental origin 
and are preventable. 

Successful management depends upon the control of antral 
infection, whethei' pre-existing or I’esulting from the fistula. 
The gi-eatest hazard is gi-avity drainage. 

The problem of management may be quite simple or ex¬ 
tremely complicated. No one procedure is adaptable for aU 
cases. Some may heal spontaneously or respond to conserva¬ 
tive measures and simple methods of closure; others may 
require carefully planned plastic procedures. 

A one-stage teclmique which has proven satisfactory in the 
most resistant type is presented. 
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EMOTIONAL FACTORS IN OTOSCLEROSIS.* 


Edmund Prince Fowler, M.D., 

New York, N. Y. 

Having set forth in several publications concepts underlying 
the effects of emotional distui’bances upon the organ of hear¬ 
ing, and especially in respect to tinnitus, vertigo, and ceidain 
types of obstructive, neural and sudden deafness, it is now 
my purpose to call attention again to these in relation to 
otosclerosis; not only to examine them as concomitants or 
resultants of this disease, but also as possible factors in its 
etiology. 

Were it not for our abysmal ignorance as to the cause of 
otosclerosis, and our utter helplessness in curative measures, 
I should hesitate to present the tenuous data I here set forth; 
however, even the faintest lead should not be neglected. Time 
and experimentation will prove whether it will develop into 
something worthwhile. 

It is to be emphasized that up to the present hour otoclero- 
sis has never been shown to result from any specific cause. 
It may develop, or cease to develop, in the presence or in the 
absence of other disease entities. It is markedly less preva¬ 
lent in the Negi’o race, and less prevalent in males than in 
females, and as far as we know, in all races. It has never been 
produced or revealed in animals in a form surely recognizable 
as the same lesion. It is thought that its etiology may be 
hidden in some inherited factor. 

My own observations lead me to believe that in addition to 
the psychic reactions observed in chronic deafness from any 

•Read at the meetlne of the Eastern Section of the American LarynfTologl- 
cal, Rhlnologlcal and Otologlcal Society, Inc., Philadelphia, Pa,, Jan. 12, 1051. 
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or acquired. It is certain that emotional instabilities present 
before the onset of deafness will induence the reactions to 
the deafness, of the patient, his family and friends. 

It is now believed that there are genetically controlled stim¬ 
uli! and refie.\es which lead to basic instincts and behavior 
patterns. These patterns are in large degree inherited as 
potentialities. It follows that a child of a parent with a hyper¬ 
sensitive autonomic system will in a considerable number of 
cases inherit such potentialities or predispositions. In addi¬ 
tion he ^vill be subjected environmentally to the exaggerated 
emotional reactions of the parent. He will react similarly to 
the parent who has the more to do with bis social development 
(usually the mother). Mothers are commonly more closely 
associated with their daughters’ lives than with their sons’. 
(Here there are many implications.) 

The age incidence of otosclerosis and its varying locations 
and periods of activity as revealed by clinical experience and 
in Guild's’ histologic data indicates that tlie lesion develops 
only after birth and in an Increasing incidence ratio varying 
with certain age decades; that the lesion is latent in the bone 
long before it is recognizable morphologically, and active long 
before it is recognizable clinically. Almost all of the cases 
reported as otosclerosis before the age of 10 are open to ques¬ 
tion, and the ones under eight are all very questionable. Also 
it suggests that if autonomic neural factors are in fact impli¬ 
cated in the etiology or activity of the lesions, the age inci¬ 
dences, distributions and periods of activity would be vari¬ 
ously spaced just about as they are. No other etiologic factors 
so far suggested fit into the pattern as well as this. 

Long before birth, although the neurovascular like the 
respiratory systems are present and ready to function, they 
are primarily completely under maternal influence until after 
birth. Immediately after birtli and all during infancy and 
childhood the emotional factors develop with increasing pow¬ 
ers to cause neurovascular effects in the tissues near to and 
following puberty. 
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Autonomic neural readjustments with emotional instabili¬ 
ties are prominent near puberty, menstruation, pregnancy and 
the menopause, periods in which otosclerosis deafness is prone 
to increase. They are also associated with endociune varia¬ 
tions, some of which, as I have pointed out, are known to be 
capable of affecting bone metabolism.^ These factors intensify 
autonomic sensitiveness and ai'e repeated or prolonged at 
these periods of life and during any severe emotional experi¬ 
ences at any time. VVhat I am ti-ying to say is that all this 
fits in perfectly with tlie known facts concerning age inci¬ 
dence and exacerbations of otosclerosis chnically and histo¬ 
logically obseiwed. 

Emotional sensitivity or instability may be due to the deaf¬ 
ness, increased by it, or due to causes other than the deafness, 
whether present before or after deafness supervenes. ' 

To learn whether a patient’s neiwous temperament differs 
from his or her siblings before the event of the deafness is 
often vei-y difficult. 

In these investigations it is pertinent to keep in mind that 
the teen-aged or adolescents who develop deafness from oto¬ 
sclerosis are in several respects in a different categoiy from 
the child who is deafened from other causes: 

1. He is seldom if ever deafened before liis teens, and there¬ 
fore 

2. Not until after he has acquired a large vocabulary and 
all that tills connotes. 

o. His deafness does not actually come on suddenly, nor 
usually is it noted markedly in one ear alone. 

4- There is seldom pain or any operative procedure asso¬ 
ciated with it, so that 

0 . He is deprived of the kind of concem and sympathy and 
understanding on the part of his parents and family 
that painful and operative illnesses engender. 

&. Everyone is unaware of his deafness at first because it is 
slight and there is no apparent reason for any deafness. 
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7. On the other hand, unlike the denfmuta or the severely 
deafened child, he is not subjected to overconcem and 
protection. He is not relieved of responsibility or from 
doing things for liimself. On the contrary, he, and espe¬ 
cially she, is subjected to increasing obligations and fam¬ 
ily duties. 

8. As he grows older he is subjected to increasing imta- 
tions because he does not hear pei-fectly and tiierefore 
may appear stupid and inattentive. He becomes pro¬ 
gressively fruati’ated, apathetic and retiring, with loss 
of attention in school and at home. He eitlier assumes a 
‘‘dead pan" expression, tends to withdraw from social 
contacts or manifests an exaggerated eagerness, or puts 
on an act or displays of temper. He may talk too much 
and monopolize the conversation so ns to avoid having 
to listen to others. A common trait is to break into and 
interrupt convei-sations, without regal'd to the context of 
the subject under discussion; to keep talking largely to 
prevent trying to hear what others are saying, etc. Be¬ 
cause he hears his own voice well, he may speak softly 
with the result that everyone tends to speak to him 
softly. All of these reactions really upset not only him 
but his family and friends and accentuate his and their 
emotional reactions. 

I find that almost all pei-sous having otosclerosis deafness 
reveal many characteristics showing tliat as a group they are 
emotionally hypersensitive, such as 

1. Persistent seaieh for a magical cuie when they have 
been repeatedly informed by competent authorities that 
there is no cure. 

2. Lack of adequate cooperation with their physician. 

3. Failure to admit the need of lipreading or hearing aids, 
and often violent objections to same; a false sense of 
shame. 

Jf. WilUngness to submit to the fenestration operation even 
when told by several competent otologists that tl^ey are 
not favorable subjects for this procedure. 
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5. Exaggeration of slight improvement in hearing (even 5 
db at one or two frequencies) following the fenestration 
operation. 

6. Exaggerated depression following failure of operation. 

7. Exaggeration of a timiitus which you can show them is 
not really as loud as they would have you believe. 

8. FlusMng in one or both cheeks on slight provocation. 

9. Sweaty or cold hands or feet. 

10. Bringing with them a long list of written questions. 

11. Failing to listen to what others are saying, even to the 
otologist whom they consult. 

12. Pajdng more attention to what they themselves are say¬ 
ing or desire to say than to what their physician is 
saying or trying to find out. 

IS. Many of the other symptoms known to the neuropsychia- 
ti’ist, or revealed by the newer mechanical and electronic 
techniques. 

For many years I have been under the impression that in 
families with otosclerotic deafness the oldest or the elder of 
the siblings in each family were the ones most likely to be 
affected; also that in large families, and especially if there 
was a lapse of several years before the youngest was bom, 
the youngest was frequently the one with otosclerosis. Being 
the oldest or the youngest usually entails a markedly , different 
environment in the family and outside of the family, even in 
the utenis, than that encountered by the other siblings. In 
the case of females the oldest girl often takes on much of the 
duties of the mother, and all the social limitations which this 
entails, and the youngest girl, or boy, may be unduly pam¬ 
pered, overprotected and spoiled. Although responsibilities 
would generally be less for the younger child, this does not 
necessarily make for ideal emotional balance, and many times 
the youngest child is subjected to more disturbing emotional 
upsets than the older children. On the other hand, being the 
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oldest furnishes a longer time in which the child can be sub¬ 
jected to emotional strains, and more time for an otosclerosis 
to develop. 

With these ideas in mind I tabulated my observations in 
224 cases of otosclerosis, with the following results: (In aU 
instances where the e-Kact ages or sequences were not obtained, 
this is indicated by a question mark (?) or tlie case is ex¬ 
cluded from the calculations respectively.) 

In femalea when there were two sIbliegB, 72 per cent were the elder 
and 28 per cent were the yoanger. 


In maleg when there were two etbllnga, approximately 50 per cent were 
the elder and 60 per cent were the younger (too few case*). 


FEMALES 


MALES 


Age of onset before 20 — 

_7 

Age of onset before 20_ 

_ 6 

Age of onset after 20_ 

_13 

Age of onset after so . 

_s 

Atre of onset ? 

_1 

21 


14 


In female* when there were three sibUnga, 60 per cent were the eldeit 
and 40 per cent were the yonogeat 

In males when there were three elbllnge, approximately 76 per cent were 
the eldeat and 36 per cent were the yonngeat (too few). 


Including: those in the middle the distribution was: 


FEilALES IN FEW MALES EXAMINED 

Oldeat __ 39.3 per cent Oldest - 66.6 per cent 

Middle _ 33.0 per cent Middle_16.7 per cent 

Youngest __ 27.7 per cent Yoangest -- 16.7 per cent 

100.0 per cent 100.0 per cent 

FBMALEB MALES 

Age of onset before 30 —_A4 Age of onset before 20_ 3 

Age of onset after 20__ 9 Age of onset after 20_ 6 

Age of onset (7) _- ■ - 1 Age of onset (?)_3 


34 11 

In the two and three sibUng groups the ratio of females to 
males examined was roughly 2:1. In the low brockets of 
sibling number my impressions appear to have been sub¬ 
stantiated. 
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When there were four siblings the distributions were about 
equal for all age sequences in males and females, and the age 
of onset before 20 and after 20 was about the same per¬ 
centage. 

When there were five or more siblings the distifbutions 
were: 


females in the males about the 

Oldest__13 per cent SAME BUT TOO PEW 

Next to oldest. 6 per cent 

Middle ..26 per cent 

Next to youngest. . 18 per cent 
Youngest -- 37 per cent 

100 per cent 

Per Per 

FEMALES Cent MALES Cent 

Age of onset before 20 11 17.7 Age of onset before 20 6 35 

Age of onset after 20_ 47 75.9 Age of onset after 20— 10 60 

Age of onset ? __ 4 6.4 A^e of onset ? -- 1 5 


62 100.0 17 100 

Only 13 were over 40 years of age when I first examined 
them. The ratio of females to males examined in the four 
and five sibling gi-oups was above 3:1. 

Herein there was a large percentage of younger (37 per 
cent) and ne.xt to younger (18 per cent) total 55 per cent; and 
middle placed siblings with otosclerosis (26 per cent), total 
81 per cent; and a small percentage of next to oldest and 
oldest (19 per cent). 

That the incidence was liigher in the oldest than in the 
youngest, or younger in the smaller families was expected, 
but that the reverse woud be found in the larger families was 
unexpected. 

In the higher sibling brackets my impressions were wrong 
except as to otosclerosis being frequently encountered in the 
youngest siblings; but it was not only frequent, it was almost 
tliree times that in the oldest of these siblings. Had I exam¬ 
ined more patients in smaller families than in large families 
this unbalanced impression would be explainable, but the fact 
is that the reverse was true. I examined more patients in the 
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larger families than in the smaller families. This at first 
thought seemed to mean that all of my work was wasted; 
however, I noticed that the eldest and the youngest taken 
together did constitute by far the gi-eater number of siblings 
with otosclerosis in all the age sequence categories. I intend 
to examine a larger number of patients in the expectation that 
something more infoi-mative will be revealed, tliat the data 
will be more significant. 

In order to use controls who also were subjected to the 
reactions caused by noninflammatoi'y deafness I chose patients 
with nerve deafness. In these neui'al deafness patients in no 
category of sibling number was there a higher incidence in 
the younger than in the older siblings. This was to be ex¬ 
pected because of the greater number of years lived by the 
older siblings: but it did not obtain in the large otosclerosis 
sibling groups, although it would be logical to expect the 
larger the number of siblings the older tlie eldest would be. 
and the longer time he would be exposed to the etiological 
factors. 

One more observation: For the past three years I have 
examined the circulation in the arterioles and venules in the 
occular conjunctiva of all my patients and thus far without 
exception have noted a sludging of the blood, and cei-tain 
other vascular phenomena in every patient with deafness 
from otosclerosis. 

In tivo sets of identical twins, the one in each pair having 
typical otosclerotic deafness repeatedly revealed sludging of 
the blood phenomena, whereas the twin who had no deafness 
showed either no sludging of the blood, or distinctly less than 
the one with otosclerosis. 

All these otosclerosis patients, although usually believing 
themselves in perfect health, were emotionally disturbed, hy¬ 
persensitive people. This is one explanation for the sludging 
of the blood, because autonomic reactions often cause stasis in 
the organa and tissues of the body with sludging of the blood 
and related phenomena. The sedimentation rate, although it 
tends to correlate with sludging, was seldom increased in these 
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patients. There is much more to this but I shall not go into 
it at this time. It is relevant to recall that all the theories 
now seemingly with the most plausible deductions from the 
observed pathology (and all such have been derived only from 
pathology) have been based on local congestion, stasis, endo¬ 
crine and metabolic disturbances, or anoxia in the bony cap¬ 
sule or the neural tissues of the ear. All such theories have 
been derived only from morphological studies of the lesion, 
the dead end of the search. TTiey do not explain the cause of 
otosclerosis. Not only is ail of the terminal pathology of oto¬ 
sclerosis explainable by the hsrpothesis I herein set forth, but 
also a fundamental factor in etiology'. 

I submit that the immediate underlying cause of otosclero¬ 
sis and any auditon.* neural deafness incidental to it is caus- 
able by autonomic dysfunction, stasis, anoxia, etc,, as outlined 
in this paper. \l,'hether it is one or the other or both of these 
disorders depends upon the capillary beds affected. No other 
explanation seems to me probable. 

If my thesis is tenable, what can we do about it? Although 
in none of the older theories was there any hope for preven¬ 
tion or for control, now at least there is a glimmer of hope 
because emotional and behavior traits and reactions are in 
man susceptible to modification. Even a shortening of emo¬ 
tional reactions will help to some extent; moreover, liabUity 
and assets in the emotional nature may be assessed even as 
early in life as the preschool years, and appropriate medicinal 
and neuropsychological measures taken to improve defects. 
Such measures are indicated not only to insure a happier 
social life, but also a life without many of the ills otherwise 
impending. WTien there is an mherited or potential tendency 
to it, one of these ills is otosclerosis. Will anyone avail him¬ 
self of such preventive measures? I wonder! 

The approach I have outlined is beginning to pay dividends 
in such psychosomatic diseases as duodenal ulcer, diabetes and 
asthma. MTiy should not the otologist try to control the effects 
of emotional factors in otosclerosis? 
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PLASMOCYTOMA: A CASE WITH ORIGINAL LESION 
ON THE EPIGLOTTIS AND METASTASIS 
TO THE TIBIA *t 


James B. Costen, M.D., 

St. Louis, Mo. 

The observation of a second case of plasmocytoma, whose 
primary tumor occurred in the upper respiratory tract, war¬ 
rants reporting, with follow-up information of the first case.’ 
The tumor in the first case was attached to the right base of 
the tongue by a broad pedicle, and in the second, to the rim of 
the epiglottis, e.xtending to the adjacent pharyngeal wall. 
Both are associated with myelomas in distant medullary bone; 
however, iieither have shown Bence-Jones protein in the urine. 

The first case, age 63, diagnosed plasmocytoma, April 27, 1946, Is symp- 
tom-tree, -working as a filling station operator. No radiation therapy was 
used on his bone lesions, which were ovoid areas of rarefaction in the 
right and left Ilium. Films of cranium, chest, long bones and pelvis, 
made Jan. 10. 1951, showed none of these areas of rarefaction. 

These two examples of plasma-cell tumor showing soft tis¬ 
sue and osseous lesions simultaneously have one early metas¬ 
tasis of the plasmocytoma to adjacent lymph nodes, and in 
both the appearance of the lesions in the medullaiy bone. 
Tumor activity witliin the hematopoetic system occurs in both 
cases, but no secondaiy anemia has been found. In Case I an 
adjacent cervical lymph node contained tumor, and in Case 2 
a similar node was free of tumor. These are good examples 
of the paradoxical nature of eveiy set of facts regarding 
plasmocytoma and multiple myeloma. Stout and Kenney' 
question the use of the word metastasis of this tumor, stating: 

•Read before the meeting of the Middle Section of the American Ijiryn- 
Ko^oelcal. Rhlnologlcal and Otoloelcal Society. Inc., Cleveland, Ohio, Jan, 15. 

tProm the Department of Otolaryngology, Washington -Dnlverslty School 
of Medicine and the Oscar Johnson Institute. 

Editor's Note: This ms. received In Laryngoscope Office and accepted for 
publication, Jan. 18, 1961. 
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"Indeed it is quite possible that all of these so-called nietasta- 
ses represent exaniples of multiple primary involvement, in 
which the nasal or oral involvement preceded the involvement 
of other sites, often by a long peiiod of time. If the secondary 
involvement of bone maiiow is an example of true blood- 
borne metastasis, it seems almost incredible that there should 



Flff. 1 X6tf0 Afaf fg-ponf tumor c*/2* ilemonatrata 

pleomorphUm with tumor gient coll*, prominent nacleoH A f*w typical 
plasma colU can still b« rocor>'l*«<l nithouch most are abnormal and many 
nuclei ore dlspropurtlonatoly Isrffe In relation to cyioplaom. All plasma cell 
tamors with this mlcrosoopJo pattern are maJljfnsnt^—Lauren V AcJcsr- 
man, iLD^ Surgical Patholofflst, Washington University School of Medicine, 


not have been at least some suggestion of lung involvement" 
Their report is a most complete review of 104 published cases 
of plasma-cell tumors of the upper air passages and oral cav¬ 
ity, adding seven new cases. 

SUMMABY. 

A case of plasmocytoma is herewith added to the record 
whose primary or principal gixnvth was located on tlie epi¬ 
glottis and pharyng^ wall and associated with a large focus 
of myeloma within the tibia. Increase of piasma cells in the 
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bone mari’ow and typical plasma cells in the tumoi' made the 
diagnosis, but the tumor shows atypical giant cells. 

The responsibility of proper management rests on the 
laryngologist who sees the tumor fii’st. It should be promptly 
removed and the area sub 3 ected to Roentgen therapy. The 
skeletal system is completely X-rayed to establish amount of 
dissemination. 

The urine is checked for Bence-Jones protein, which, if 
present, indicates activity of tumor in the bone marrow. 



Flff 2 Anteroposterior and lateral views of the left knee demonstrate a 
large metaatasla in the lateral condyle of the tibia The metastasis Is char- 
acterlxed by a large translucent area Involving most of the lateral condyle 
of the tibia with extension Into the metaphysls This area is approximately 
6 cm by 7 cm by 5 cm The margins of the defect are well dedned, but they 
are slightly Irregular and rough due to dissolution of the bone and its 
replacement by the tumor Metastatic tumors occurring In bones distal to 
the knee and distal to the elbow are quite rare This patient has not com¬ 
plained of pain In any other bones and a chest Him made at this same date 
was negative for pulmonary metastases—^Wendell G Scott, M.1D , Associate 
Professor of Radiology, Washington University School of Medicine 

Serum proteins are checked, since high globulins are asso¬ 
ciated with plasmocytoma. Anemia is common as the patient 
enters the terminal phase. Repeated steraal punctures are 
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extremely important, increased plasma cells in the bone mar¬ 
row showing presence of myeloma, thus altering the pix)gnosis. 

Broad field radiation is moie desirable than interstitial 
elements. The case presented herewith is a good example of 
an isolated bone metastasis, appai-ently controlled by radia¬ 
tion, followed with curettement and repair of the bone defect 
with bone chips. 

Cate 2 G P IL, white male as® B2 waj admitted to McMillan Hot- 
pltal on Sept, l, 1949, for remoral of a round masa attached to the left 
border of the eplglottia. It 'nos 2 cm in diameter and had the color and 
texture of lymphoid tiseue A small i)a]pahle soft gland was noted at the 
angle of the left Jaw 

Surgery. On Sept 2, 1949, the tumor was exposed under local anesthe¬ 
sia for the purpose of biopsy and remored with cautery This proceeded 
with ease, and just as the spatula was removed from the base of the 
tongue a copious hemorrhage ensued The exact area could not be found. 
Sponge pressure controlled it but bleeding began again when taken 
away. At this point the left external corotJd was tied, removing the 
enlarged lymph gland Laboratory flndlngf, SepL 1, 1949, were not alg 
nlflcant: Urine negative, no Bence-Jones protein; H. B C 479, W B C 
MOO, hemoglobin 98 per cent—16 2 Platelets normal, Schilling, bas. 2, 
eoi. 2, stab, l, seg 74, lym, 15. mono 0 The Kahn was negative. 

Elaborate study was made of sections of the tnmor, reported on Sept, 
13, 1949 by Dr Ackerman and Dr Stephens as follows The surface 
exhibits Btratifled sQuamous epithelium which bas been Interrupted at 
one point, a fragment of cartilage opposite At this point there is necrosis 
of Uie underlying Ussae The bulk of the tissue Is composed of an 
extremely cellular mnug which forms a rounded ‘nodule * This is com 
posed of cells which appear generally In somewhat irregular sheets or 
strands and which for the most part have a moderately abundant cyto¬ 
plasm and eccentrically placed hyperchromatic nuclei In which there Is 
often some typical chromatin element- Throughout the section there are 
numerous giant cells; some of these having a pattern similar to those 
cells described above, while others appear muitinucleatod and less 
distinctive.” 

He was discharged from hospital Sept. 8, 1949, before the complete 
pathological studies were returned Films of long bones, pelvis and chest 
were made on Sept. 12, 1949, by Dr. Wondell Scott, at which time radia 
tion therapy was begun over the left cervical and Jaw region and con 
tinued until Nov 13, 1949, 38 exposures totaling 6,460 r 

Tenderness appeared over upper third of left tibia late In October, 1949; 
Xray on Nov 9, 1949, confirmed It as a metastasis (see Fig 3) He 
entered Jefferson Barracks Hospital, Nov 17, 1949, whore a biopsy was 
made and showed myeloma He returned to Dr Wendell Scott and 
between Dec. 12, 1949, and Jan. 7, I960, received dally radiations over the 
upper third of the left tibia, totaling 3,760 r The area remained painful 
and Hqii y treatment was again given via another portal, from Jan. 9, 
1960, to Jon- 14, 1960, for a total of 660 r 

Films of the area on Feb 24, 1960, and March 24, 1960, showed the area 
of metastatic tumor unchanged, and he was admitted to Barnes Hoepltal 
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for study. Films of skull, cheat, lumbosacral spine, cervical spine and 
pelvis were negative for metastasis. Repeated differential counts of the 
blood and sternal punctures on April 8, 1950, and April 11, 1950, showed 
normal erythroid and myeloid elements, but an Increase In plasma cells, 
unevenly distributed in the marrow, some being young forms. This 
Increase of plasma cells, together with the positive diagnosis of plasmo¬ 
cytoma in the original tumor, made a likely diagnosis of multiple mye¬ 
loma possible. 

Surgerif: On April 16, 1950, the lateral aspect of the tibia was exposed 
by Dr. David Oliver, and a large cavity which represented the tumor was 
curetted, repacked with rib bone from the bone bank. Multiple sections 
of the tissue showed no definite evidence of persistence of tumor. Indicat¬ 
ing a high radiosensitivity of the neoplasm. It was the certain opinion 
of Dr. Ackerman that the tiunor la present in other locations, and that 
the prognosis Is hopeless. Palliative effort Is advised when symptoms 
again appear. 

He was discharged from Barnes Hospital, April 23, 1950, improved, 
with the left knee stiff but not painful. He remained the same when seen 
Deo. 14, 1950. 
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A GIANT RHINOLITH.* 


Caesar N. Abo-Jaudbh, M.D., 
Beirut, Lebanese Republic. 


Althougli over 300 cases of rliinolitli have been recorded,* 
the occurrence of enormous nasal concretions is comparatively 
rare. Melay,* Myerson’ and Gorman* extocted nasal calculi 
that weighed 86 gm., 66 gm. and 70 gm., respectively. The 
largest calculus recorded in the literature weighed 110 gm. 
and required Rouge’s sublabial operation for its removal.* 

The aim of tius paper is to describe a nasal calculus which 
weighed 116 gm. (6 gm. heavier than tlie largest recoi-ded) 
and which had greatly distorted the facial bones, causing 
symptoms suggesting a mahgnant gi-owtli. 

REPORT OP A CASE. 

S H., a SO-year-old Arab m&ie. was adiultted to the ear, oose and 
throat aerrlce on Nov 30, 1960, complaining of bUateml nasal blockage, 
exceaelve tearing from the right eye and fool dlicharge from the right 
nojtril for the pait 10 yeora During the loat two year* be had noticed a 
gradual displacement of hia right eye, a foJJnefl* of his right cheek and 
widening of the bridge of his nose He did not complain of pain or 
epiafa iift. 

Examination revealed a marked outward and downward displacement 
of the right eyeball and an evident swelling of the right side of the nose 
and adjacent cheek region. A stony hard mass could be felt springing 
from the medial wall of the right orbit The right nasal cavity \va8 occu¬ 
pied by a large stony hard mass A thick grayish discharge came from 
around the maa* and had a foul, peetllential <^or. The left nostril was 
obstructed by a displacement of the septum to that side. Posterior rhi¬ 
noscopy showed a grayish mas# occupying the right side of the naso 
Pharynx and extending to the left, leaving a small slit-like opening in 
place of the left choana. There was no sign of the posterior edge of 
the nasal septum Both nasal bones and also the nasal process of the 
left maxilla were displaced outward ond to the left Xray study by 
Er. G. Saleeby revealed a large Irregular body occupying the nasal cavity 

‘Prom the Department of Otolsr) “Ifoloffy. American University of Beirut, 
tobanosa Republio. 

Editor's Note This ma received In Lnrynffoscop* Ofllca and accepted for 
publication. Peb. 1, 1151 


271 



272 


ABU-JAUDEH: GIANT RHINOLITH. 


and encroaching on the right maxillary and ethmoidal sinusea and on the 
right orbit. It was either a rhlnolith or a bony maaa; more probably the 
former. 

Attempts to break up the mass or take a biopsy were unsuccessful on 
account of Its hard consistency. An external operation to deliver It was, 
therefore, found necessary. 

The operation was performed under pentothal, nitrous oxide and oxy¬ 
gen Intratracheal anesthesia An Inclsfon was made from the Inner ex- 



Flg 1 Roentgen film of lateral view of nose showing rhlnolith In situ 


penalty of the right eyebrow descending along the nasobuccal groove to 
me side of the ala nasae. The bone was exposed and divided according 
to Moure s lateral rhlnotomy technique, thus obtaining a large opening 
through which the mass was grasped and, after considerable dllHculty, 
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dlalodged and extracted. The maaa wae lvory*hard, jpnyljjh black, and 
presented a comparatlrely smooth, rounded lateral surface which fitted 
snugly into the right maxillarj* and ethmoidal sinuses, and a medial 
(septal) rough sarface which had fractured and pushed the septum 



Flff. S lloentg«n film of anteropo*l*Jior view of »ku\\ before operaiion. 
Note encroachment of rblnoUth on right maxillary and ethmoidal alnuaea 
and Itj oxtenalon Into the right orbital cavity. 


against the lateral wall of the left nostril. It measured 7 cm. by 6.5 cm. 
in its greatest diameters and weighed H6 gm. (see Figs. 1 and J). 

Inspection of the nasal cavity now revealed complete absence of the 
lateral wall of the right nostril (the turbinates, the nasal surface of the 
maxilla, the ethmoidal labyrinth, the orbital plate of the ethmoid bone 
and the lacrimal bouo). Only part of the anterior cartilaginous septum 
had remained and this was replaced centrally by a septum forceps. Like- 
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and encroaching on the right maxillary and ethmoidal sinuses and on the 
right orbit. It was either a rhlnolith or a hony mass; more probably the 
former. 

Attempts to break up the mass or take a biopsy were unsuccessful on 
account of Its hard consistency An external operation to deliver It was, 
therefore, found necessary. 

The operation w'as performed under pentothal, nitrous oxide and oxy¬ 
gen Intratracheal anesthesia An incision was made from the inner ex- 
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Pis: 1 Roentg-en fllm of lateral view of nose showing- rhlnolith In altu. 


^eznlty of the right eyebrow descending along the nasobuccal groove to 
me side of the ala nasae The bone was exposed and divided according 
to Moure s lateral rhlnotomy technique, thus obtaining a large opening 
through which the mass was grasped and, after considerable difficulty. 
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wise, both naaal bone* were fractured and piwhed back In place The 
note vrai cleansed as much na possible and packed with Iodoform gauxe 
to control bleeding The external wound was closed with cotton sutures 

Tvro days later the packing was removed PenlcllHn therapy was 
started on the day of operation and continued for nine days. The post* 
operative course was uneventful and on Dec. 8, 1950, 12 days after opera¬ 
tion, the patient was discharged as recovered 
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SUMMARY. 

1. Large rhinoliths are rare. 

2. A rliinolith weighing 116 gm. (6 grn. heavier than the 
largest recorded) and simulating a malignant growth of the 
nose is reported. 

3. A I’adical external operation was required to remove it. 



4. Photographs of the rhinolith and also preoperative and 
postoperative Roentgen films of the patient are presented. 
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EYE, EAR, NOSE AND THROAT HOSPITAL ALUMNI 
ASSOCIATION. 

The first annual meeting of the Eye, Ear, Nose and Tlu’oat 
Hospital Alumni Association will be held in New Orleans, La., 
April 26, 27 and 28, 1951. All physicians who have received 
their specialty training at the hospital are cordially invited 
to attend. 

One day will be devoted to ophthalmology and another to 
otolaryngology. On the morning of Saturday, April 28, 1951, 
there will be demonstrations of a number of operative proce¬ 
dures in each specialty. 

Each night there will be a cocktail party. During the day 
the wives of the alumni will be entertained at tea, taken on 
tours of homes in New Orleans’ famed French Quarter and 
Garden District, and taken on a yacht trip on the Mississippi 
River, during which a buffet luncheon will be served. 

Please address all inquiries to Geo. H. Hauser, M.D., 145 
Elk Place, New Orleans, La. 


AMERICAN ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

The 1951-1952 Home Study Coui’ses in the basic sciences 
related to ophthalmology and otolaryngology, offered as a ’part 
of the educational program of the American Academy of 
Ophthalmology and Otolaryngology) will begin on Sept. 1 and 
continue for a period of 10 months. Registrations must be 
completed before Aug. 15. Detailed info^unation and applica¬ 
tion forms may be secured from Dr. William L. Benedict, the 
executive secretary-treasurer of the Academy, 100 First Ave¬ 
nue Building, Rochester, Minn. 
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HEARING AIDS ACCEPTED BY THE COUNCIL ON 
PHYSICAL MEDICINE OF THE 
AMERICAN MEDICAL ASSOCIATION. 

Mareli 1. 1951. 

Aurex Model F and Model H. 

Mmnufacturer: Aorox Corp.. 1117 N. FranldlD St, Chicago, m. 

Beltone Harmony Moiio-Pae; Beltone Symphonette; Beltone 
Mono-Pac Model M. 

Manafactarer: Beltone HearJng Aid Co, 1450 W, 19th St, Chlcafo, nt 

Cleartone Model 600; Cleartone Regency Model. 

Mannfaetnrer: American Sound Producta, Ino., 2454 S. Michi g an Ave, 
Chicago 16, m. 

Dysonio Model 1. 

M&aoX&ctnrdr: DthaciIo Aids. 4S Ehrohangc PI.* New York 5, 

N. 7. 

Electroear Model C. 

MAniifacturor: Amoiicoo Eiorphone Co.* Inc.* 10 £ut 43rd St., New 
York 17. N. Y, 


Gem Hearing Aid Model V-36; Gem Model V-60. 

Idanuiacturor: Oom Ear Phono Co., Inc, 60 W, 2Sth St, Now York 1, 
N. T. 

Maico Atomeer; Maico UE-Atomeer; Malco Quiet Ear Models 
G and H. 

Manufacturor: Maico Co, Inc., North Third St, hUnnoapoUa, Minn. 

Mears Aurophone Model 200; 1947—Mears Aurophone Model 

9a 

htanntaoturor: Mean Radio Hearing DotIco Corp, 1 W. 34th St, Now 
York. N. y. 

Micronic Model 101 (Magnetic Receiver); Micronic Model 803. 
(See Silver Micronic.) 

Mannfaotnror: Mloronlo Co, 7S7 AUantlo Ato., Boaton U, Maaa 
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Microtone T-3 Audiomatic; Microtone T-5 Audiomatic; Micro¬ 
tone Classic Model T9; Microtone Model 45. 

Manufacturer: Microtone Co., 4602 Nicollet Ave., Minneapolis 9, Minn. 

National Cub Model C; National Standard Model T; National 
Star Model S; National Ultrathin Model 504; National 
Vanity Model 506. 

Manufacturer: National Hearing Aid Laboratories, 816 S. HUl St, Loa 
Angeles 14, Calif. 

Otarion Model E-IS; Otarion Model E-2; Otarion Model E-4; 
Otarion Models F-1, F-2 and F-3. 

Manufacturer: Otarion Hearing Aids, 159 N. Dearborn St., Chicago, Ill. 

Paravox Models VH and VL (Standard); Paravox Model 
XT (Xu-a-Thin) ; Paravox Model XTS (Xtra-Thin) ; 
Paravox Model Y (YM, YC and YC-7) (Veri-Small). 

Manufacturer; Paravox, Inc., 2056 E. 4th St, Cleveland, Ohio. 

Radioear Permo-Magnetic Multipower; Radioear Permo-Mag- 
netic Uniplione; Radio Ear All Magnetic Model 55; 
Radioear Model 62 Starlet. 

Manufacturer: E. A. Myers & Sons, 306 Beverly Rd., Mt Lebanon, Pitts¬ 
burgh, Pa. 

Silver Micronic; Silver Micronic (Magnetic and Crystal) 
Models 202M and 202C. (See Micronic.) 

Manufacturer: Micronic Corp., 101 Tremont St, Boston 8, Mass. 

(See Micronic.) 

Silvertone Model 103BM. 

Manufacturer: National Hearing Aid Laboratories, 816 S. Hill St, Los 
Angeles 14, Calif. 

Distributor: Sears-Roebuck & Co., 926 S. Homan Ave., Chicago 7, Ill- 

Silvertone Model M-35. 

Manufacturer: Mlcrome Co., 727 Atlantic Ave., Boston 'll, Mass. 
Distributor: Sears-Roebuck & Co., 926 S. Homan Ave., Chicago 7, IH- 

Silvertone Model P-15. 

Manufacturer; W. E. Johnston Mfg. Co., 708W. 40th St., Minneapolis, 
Minn. 

Distributor: Sears-Roebuck & Co., 926 S. Homan Ave., Chicago 7, Ill- 

Solo-Pak Model 99. 

Manufacturer: Solo-Pak Electronics Corp., Linden St., Reading, Mass. 

Sonotone Model 600; Sonotone Model 700; Sonotone Model 
900; Sonotone Models 910 and 920; Sonotone Model 926. 
Manufacturer: Sonotone Corp., Elmsford, N. Y. 
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Superfonic Hearing Aid. 

Manofactarer: Americim Sound Froducta, Inc., SI6I S. lUohlmn Are,. 
Chicago, DL 

Televox Model E. 

Manufacturor: ToIotoi Ufe. Co.. 117 S. Broad St, Philadelphia 7, Pa. 

Tele-x Model 22; Telex Model 97; Telex Model 99; Telex Model 
200; Telex Model 1700. 

Manufaotur«r; Telex, Inc., MlnneapoUe 1, Minn. 

Tonemaster Model Royal. 

Manufacturer: Tonemaaten, Inc., 400 S. Waabington SL, Peoria 2, IlL 

Trinun Vacuum Tube No. 300. 

Manulaoturer; Trimm, Inc., <00 W. Lake St. UhertyvUle, Ill. 

Unex Model “A"; Unex Midget Model 95; Unex Midget Model 

110 . 

Manufacturer; Nloboli & Clark, Hathoma, Miaa. 

Vacolite Model J. 

Manulaoturer: VacoUte Co., S003 N. Hendariou St, Dallaa S, Tax. 

Western Electric Model 63; Western Electric Model 64; West¬ 
ern Electric Models 65 and 66. 

Manulaoturer; Waatem Eaootrto Co. Ina. 120 Broadwar, Now Tor* 5. 

N. r. 

Zenith Model 76; Zenith Miniature 76. 

Manofactorer: 'Zenltli Radio Corp.. 6001 Dickena Are., Chicago, QL 

All of the accepted hearing devices employ vacuum tubes. 
A'ccepted Hearing Aids more than five years old have been 
omitted from this list for brevity. 

TABLE HEARING AIDS. 

Aurex (Semi-Portable). 

Manufacturer: Aurex Corp., 1317 N. Franklin SL, Chicago (10), IlL 

Precision Table Hearing Aid. 

Manufacturer: Preclaion Hearing Alda, 5157 W. Grand Ave., Chicago 
39. IlL 

Sonotone Professional Table Set Model 60. 

Manufacturer: Sonotone Corp., E l maf ord, N. Y. 

All of the Accepted hearing device# employ vacuum tubea. 
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AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY. 

Pretident: Dr. 0«orffO E. Shambaugh, Jr., 66 E. WftBhlngton SL, Chi¬ 
cago. DL 

Prealdent-EJect: Dr. Wm. H, Eraiu, 24 Wick Ave., Yoangitown, Ohio. 
Secretary-Treasurer: Dr. Joseph Hampeey, 806 May Bldg., Pittsburgh 22, 
Pa, 

Meeting: Harana, Cuba, 1953. P\)r information address the Secretary. 

PAN AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY. 

President: Dr. Jose Groa. 

Meeting: Third Pan American Congress of Oto-Rhlno-Laryngology and 
Broncho-Esophagology. Havana, Cuba. Jannary, 1952. For information 
write Dr. Chevalier L. Jackaon, 3101 North Broad SL, Philadelphia 40, 
Pa, 


SECOND LATIN AMERICAN CONGRESS OF OTO-RHINO-LARYN- 
GOLQQY AND BRONCHOE80PHAQOLOQY. 

President: Prof. A. dePaula Santoa 

Secretaries: Dr. Jose deResende Barbosa and Dr. PUnlo de Mattos Bair- 
etto, Hospital das Cllnicaa, Sao Paalo. Brasil. 

Time and Place: Sao Paulo. Draril, July, 1951. 

AMERICAN BRONCHaESOPHAQEAL ASSOCIATION, 
President: Dr. LeRoy A. Sehall, 243 Chsirles SL, Boston, Mass. 

Seoretary: Dr. Edwin N, Broyles, llIX) N. Charles SL, Baltimore 1, Md. 
Meeting; Hotel Claridge, Atlantic City. N. J., May 7*8, 1S61, P. 3L 

LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Alden H. Miller. 

Secretary-Treasurer: Dr, Victor OoodhlU. 

Chairman of Section on Ophthalmology: Dr. Dennis V. Smith. 

Secretary of Section on Ophthalmology; Dr. Carroll McCoy. 
f!h«irm«T i of Stctlou Ott OtoUryngology: Dr. Howard P. House, 

Secretory of Section on Otolaryngology: Dr. Edwin Scobee. 

Place: Loe Angelos County Medical Aasociatlon Building, 1925 Wllshiro 
Bird., Los Angeles, CaUf. 

Time: 6:00 fourth Monday of each month from September to May, 

InclnalTe. 

AMERICAN OTORHINOLOQIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY. 

President: Dr. Nonnan N. Smith, 291 Whitney Ave,, New Haven 11, Conn. 
Secretary: Dr. Joseph G. Gilbert, 111 E. Olst SL, New York 31, N. Y. 

NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY. 
President; Dr. 0. M. Billings, Morganton. N. a 
Secretary and Treasurer; Dr. MaoLean B. Loath. High PolnL N. G. 

Time and Place; Sept 11-18, Hendersonville, N. C, Jointly with the South 
Carolina Society of Ophthalmology and Otolaryngology. 
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PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY. 
President: Dr. Augnstua B. Dykman, 828 Medical Dental Bldg., Portland, 
Ore. 

Secretary-Treasurer: Dr. Howard P. House, 1136 W. Sixth St., Los Ange¬ 
les 17, calif. 

Meeting: Empress Hotel, Victoria, B. C., May 27-31, 1951. 


the RESEARCH STUDY CLUB OF LOS ANGELES, INC. 
Chairman: Dr. Isaac H. Jones, 635 S. Westlake, Los Angeles, Calif. 
Treasurer: Dr. Pierre Viold, 1930 Wllshlre Blvd., Los Angeles, Calif. 
Program Chairmen: 

Otolaryngology: Dr. Leland G. Hunnlcutt, 98 N. Madison Ave., Pasa¬ 
dena, CaUf. 

Ophthalmology: Dr. Harold P. Whalman, 727 W. 7th St, Los Angeles, 
Calif. 

Mid-Winter Clinical Courses annually the last two weeks In January at 
Los Angeles, Calif, 


THE PHILADELPHIA LARYNGOLOGICAL SOCIETY. 
President: Dr. Thomas P. Furlong, Jr. 

Vice-President; Dr. Harry P. Schenck. 

Treasurer: Dr. William J. Hitsohler. 

Secretary: Dr. John J. O'Keefe. 

Executive Committee: Dr. Valentine M. Miller, Dr. C. L. Jackson, 
Dr. George L. Whelan. 


SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY. 
Chairman: Dr. Francis LeJeune, Ochsner Clinic, New Orleans, La. 
Vice-Chairman: Dr. V. R, Hurst, 315 N. Center St., Longview, Tex. 
Secretary: Dr. Edley Bu Jones, 1301 Washington St., Vicksburg, Miss. 


WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Garnett P. Morlson, Charles Town, W. V. 

First Vice-President: Dr. Charles T. St Clair, Jr., Bluefleld, W. Va, 
Second Vice-President: Dr. Arthur C. Chandler, Charleston, W. Va. 
Secretary: Dr. Melvin W. McGehee, 425 Eleventh St. Huntington 1, 
W. Va. 

Treasurer: Dr. Frederick C. Reel, Charleston, W. Va. 

Directors: Dr. Eugene C. Hartman, Parkersburg, W. Va.; Dr. Ivan Faw¬ 
cett, Wheeling, W. Va. 
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SOCIEDAD DE OTO-RINO-LARINGOLOQIA, 

COLEQIO MEDICO DE EL SALVADOR, SAN SALVADOR, C. A. 
PreiJdent: Dr. Victor M. Noubteau. 

Secretary: Dr. Hector R. SUva. 
lo. Vocal: Dr. Salvador MLcco Pinto. 

2o. Vocal: Dr. Daniel Alfredo Alfaro. 


FEDERACION ARGENTINA, 

DE 80CIEDA0ES DE OTORRINOLARINQOLOQIA. 

Secretarlo del Exterior: Dr. Juan Manuel Tato. 

Sub-Secretarlo del Exterior: Dr. Oreate B. BersagUo. 

Secretarlo del Interior: Dr. Eduardo Gaaterfin. 

Sub^Secretario del Interior: DrAtlllo Vlale del Carril. 

Secretarlo Teeorero: Dr. Vicente Carri, 

Sub-Secretario Teiorero: Dr. Jo«6 D. Subervlola. 

ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA. SPAIN. 
Preildente: Dr. Fernando Casadasua. 

Vlce-Prealdente: Dr. Lola Sofia Medan. 

Secretarlo: Dr. Jorge PeroUO, 319 Provenia. Barcelona. 

Sec. do Actaa: Dr. Juan Berlnl. 

SOCIEDAO NACIONAL DE CIRUQlA OF CUBA. 
Preildente: Dr. Beinaldo de VlUlerB. 

Vicapreildante: Dr. C^ior Cabrera Calderin. 

Secretarlo: Dr. Joi6 Xiran. 

Teiorero: Dr. Alfredo M. Petit 
Vocal: Dr. Joie Oroia. 

Vocal: Dr. PedroBemfindes Gonxalo. 


ASSOCIACAO MEDICA DO IN8TITUTO PENIDO BURNIER — 
CAMPINAS. 

Preaident: Dr. Joao Penldo Bumlor. 

First Secretary: Dr. Gabriel Porto. 

Second Secretary: Dr. Roberto Barboaa- 
Ubrarian-Treasurer: Dr. Leonclo do Souia Qoelro*. 

Editors for the Archlvea of the Society: Dr. Quedei de Melo Fllho, 
Dr. F. J. Montelro Sales and Dr. Jose Zdartlns Rocha. 


SOCIEDAO OE OTORRINOLARINOOLOQIA Y 
BRONCOESOFAOOSCOPIA OE CORDOBA. 

Preildente: Dr. Aldo Remortno, 

Vlce-Proildento; Dr. Lula £. OUen. 

Secretarlo: Dr. Eugenio Romero Dtax. ^ 

Tesorero: Dr. Jnan Manuel Pradalee. 

Vooalea: Dr. Orraldo Soixei, Dr. Nondler Ails R., Dr. Jorge Bergallo 
Yofre. 


BUENOS AIRES CLUB OTORINOLARINQOLOQICO. 
Preildente: Dr. Alberto P. Haedo. 

Vlce»Presldente: Dr. V. R- Cani 
Secretario: Dr. Renoto Segre. 

Pro-Secretario: Dr. Carioi A. Gutierrez. 

Tesorero: Dr. J. M. Tato, 

Pro-Tesorero: Dr. Norberto Von Soubiron. 
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ADVERTISEMENTS. 



THE INSTITUTIONS OFFERING EIGHT-NINE MONTHS’ 
COURSE IN BASIC SCIENCE IN OTOLARYNGOLOGY 
LEADING TO 

CERTIFICATION AND HIGHER DEGREES* 


COLLEGE OF MEDICAL EVANGELISTS 

Graduate School of Medicine 
Boyle and Michigan Avenues 
Los Angolas 33, CalHornla 


HARVARD MEDICAL SCHOOL 

26 Shattock Street 
Boston 10, Massachusetts 
at Harvard Medical School and 
Massachusetts Eye and Ear Infirmary 
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NEURAL MECHANISMS OF HEARING: 

SOME EXPERIMENTAL STUDIES OF THE AUDITORY 
NERVOUS SYSTEM.'* 

W. D. Neff, Ph.D. (by invitation), 

Chicago, III. 

I. Introduction. 

Theories of the neurophysiological basis of hearing have 
been'based primarily upon results of anatomical and physio¬ 
logical investigations. A complex system of neural tracts and 
nuclei has been desci'ibed in some detail, and observations 
have been made on the flow and intemctfon of neiwe impulses 
in this system. Although both kinds of evidence, anatomical 
and neurophysiological, are still incomplete, they have been 
sufficient for the formulation of fairly elaborate hypotheses 
as to how such a system might mediate "hearing”—the name 
we usually use to refer to behavior wlu'cli Is initiated or guided 
by sound stimuli. 

As a further step in the development of a theory of hear¬ 
ing, we need another kind of evidence, the kind that comes 
from experiments which ai'e sometimes labeled psychophysio- 
logical, or more simply, "beliavioral.” These are experiments 

^Tho ejtp«rlmenU cited In thi* papor irere aupported In part ^ the Offlee 
of Naval Reeeapch. Contract?^# orl-JO, T.O. 3Cnv, ONR Project NR 140 *08. 

•Read by Invitation at the meeting of the lUddla Section, American 
LarynjfolottIcaJ, RhlnoJofflcal and Otolofflca] Society, Inc., at Cleveland, Ohio, 
16. IfSL 

BdItor’e Note: Thle ina. rocelvaa In Laryncoicope Offlea and accapted for 
publication. Jan, If. 1161. 
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Fie 1 Map* of tho aut2Uui7 cortex. 
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in which the neiwous system is manipulated {e.g., by section 
of a tract or ablation of a nucleus) and the effect upon some 
auditory discrimination is measured. 

In the present paper, two examples will be given to illus¬ 
trate 1. how psychuphvsiological experiments are suggested 
by the hypotheses CoiTnulated from anatomical and neuro¬ 
physiological evidence, and 2. how the results of the expeii- 
ments may lead to revision of theory concerning the neural 
mechanism ot liearing. 

11. Tlie Dhcriof Clmnges in Frequency. 

From a numb'“i of experiments there is rather clear evi¬ 
dence that the cochlea is pi'ojected upon the cerebral cortex 
in a systematic fashion (Woolsey and Walzl, 1942; Licklider, 
1941; Tunturi, 1944, 1950). 

In Fig. 1 maps of the auditory areas of the cortex of the 
cat and dog are shown. Woolsey and Walzl mapped the audi¬ 
tory areas of the cat in the following manner; In an anes¬ 
thetized animal, the cochlea was opened so as to expose the 
nerve endings along the spiral lamina. At different points 
from base to apex, these endings were stimulated by weak 
electric shock. At the same time the potentials evoked at the 
cortex were recorded. In this way two auditory areas (see 
AI and All, Fig. 1) wei'e plotted. In AI, the base of the 
cochlea was projected anteriorly in the ectosylvian gyrus and 
the apex, posteriorly. In All, which extended from the ante¬ 
rior ectosylvian across the pseudosylvian and into the pos¬ 
terior ectosylvian gyims, the apex of the cochlea was pro¬ 
jected anteriorly and the base, posteriorly. In the original 
experiment, area AI was shown as extending to the postsyl- 
vian sulcus. Later, Rose and Woolsey (1949), on the basis of 
both cytoarchitectonic and electrophysiological results, pro¬ 
duced the map as shown in Fig. lA, in which a third, pos¬ 
terior ectosylvian area is shown in addition to areas I and 11. 

In a series of studies on the dog, Tunturi obtained results 
which may be summarized briefly by the map of Fig. IB. He, 
also, used an evoked potential technique but stimulated the 
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determiue the ditFerenco limen (DL), that is, the smallest 
discriminable fi'equency change. After bilateral ablation of 
auditory areas I and II of Woolsey and Walzl, the cat re¬ 
learned the 200-2,000 c.p.a. discrimination, and, upon further 
training, was able to make a discrimination of 200-260 c.p.s. 
and finally 200-206 c.p.s. 

Cat 2, trained preopei-atively to a diifei-ence of 60 c,p.s., was 
able to peiform at the same level postoperatively. Tlie pre- 
operative record of Cat 3 is shown for comparison with Cat 1. 
A difference limen of 5 c.p.s. was found for Cat 3 preopeia- 
tively. This is the same ns the postoperative diffei'ence limen 
for Cat 1. 

On tlie basis of these I'esults, wliich must be considered 
tentative until further experiments are completed, the hypoth¬ 
esis tliat the auditor!' areas of the cat are essential for dis¬ 
crimination of frequency must be rejected. 

///. Locaiuation of Sound in SpMe. 

In discrimination requiring the localization of sound in 
space, the interaction of neural impulses initiated at the two 
ears is of primao' importance. Anatomical evidence suggests 
that this interaction may take place at any of several levels 
of tlie neiwoua system — cortex, inferior colliculus, superior 
olivary complex, primarj' cochlear nucleus, or perhaps even 
at the level of the spiral cochlear ganglion (see e.g., Ades, 
1944; Rasmussen, 1946). The effect of interaction has been 
measured by electrophysiological methods at the cortical level 
(Roseniweig, 1950), at the inferior colliculus (Ades and 
Brookhart, 1960), and at the cochlea (Galambos, Rosen- 
blith and Rosenrweig). 

Neither the anatomical nor electrophysiological evidence 
answers the question: At what level can the afferent signal 
lead to the appropriate motor behavior, the localizing i-esponse 
to a sound stimulus? Again behavioral evidence is necessary. 

A series of experiments has been done in which the ability 
of cats to localize sound has been measured before and after 
ablation of parts of the auditory nervous system (Neff and 
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Yela, 1948; Arnott and Neff, 1950; Neff, Arnott and Fisher, 
1950). The animals were trained to approach and open the 
door of one of two boxes in order to obtain food reward. The 
correct choice on a given trial was indicated by a sound stim¬ 
ulus (buzzer) placed behind one of the boxes. The angle 
between successive positions of the buzzer as measured from 
a starting cage could be varied from 180“ to 0°. 

No change in ability to localize was found after unilateral 
ablation of the auditory areas I and II. An unmistahable 
change in performance appeared, however, after bilateral 
removal of these areas. Nonnal animals are able to make 
correct discriminations when the angle between successive 
positions of the sound stimulus is as small as five degi’ees. 
Animals without auditory cortex reach the same criterion of 
performance only for angles of 40 degi’ees or greater. The 
behavior of operated animals was also more variable than 
that of normals. A high percentage of correct responses was 
not maintained over a long period of time even when the 
angle to be discriminated was very large. 

It is concluded that the auditory cortex is not essential for 
discriminations which involve the localization of sound in 
space; it is necessary, however, for the most effective utiliza¬ 
tion of sound cues in guiding such behavior. 

The experiments cited above were done in collaboration 
with R. A. Butler, G. P. Aimott, J. D. Fisher and M. Yela. 
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HEADACHE AND AUTONOMIC IMBALANCE* 


Raymond L. Hilsingbb, M.D., 

Cincinnati, Oliio, 

Headache is one of the commonest complaints encountered 
in medical practice. It is usually the symptom in a syndrome; 
therefore, a physical examination and a complete history are 
necessary for differential diagnosis. Vascular headaches, most 
usually typed as migi*aine, because of a definite mechanistic 
pattern, can be classified as a definite clinical entity. Lennox’ 
Iras conservatively estimated that there are six million 
migraine or migi-aine type sufferers in the United States, 
which probably includes the entire classification of vascular 
headaches. Others estimate as many as ten million. Vascular 
headaches include classical migraine, tension headaches, mi¬ 
graine equivalents, histamine cephalgias, and a group of 
unclassified vascular headaches, all of which challenge the 
diagnostic ability of the practicing physician. 

The acute attack of vascular headache is now adequately 
controlled with such vasoconstrictors as ergotamine tai^trate, 
dihydroergotamine, and oral ergotamine tai’trate with caf¬ 
feine alkaloid. Horton,“ Alvarez,^ Ryan,’ Hansel,Friedman," 
Wolff’ and Hilsinger,® among other’s, have reported excellent 
results ranging from 80 to 90 per cent with all or some of 
these di’ugs. It must be pointed out that up to the present 
these drugs are only effective in the acute attack. Employing 
them, especially Cafergot, for interval therapy ^vill not reduce 
the incidence or frequency of attacks. 

It is the purpose of this paper to report the use of a drug 
which, in our hands, has been found effective in prolonging 

•From the Department of Otolaryneoloffy, College of Medicine, University 
of Cincinnati School of Medicine. 

Edltor^s Note: This ms. received In LarynKoscopo Ofllce and accepted for 
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the quiescent period between .icute attacks of vascular head¬ 
aches. Tile need of such therapy is indicated because: 

1. vascular attacks do not always respond promptly to vaso¬ 
constrictor medication. 

S. the taking: of an ergot proparation over long periods is 
not always desirable, 

S. some of the medications employed result in undesirable 
side effects as nausea, cramps, vomiting, etc. Such effects 
present psychologic hazards to the patients so that they 
become somewhat resistant to medication, and subse¬ 
quent attacks are more difficult to conh'ol. 

Friedman* has stressed the personality and emotional con¬ 
flict aspect of these headaches. The most common precipitat¬ 
ing factors, i.e., worry, fear, anger, etc., place staain on tlie 
autonomic nervous system. For tJiis reason, interval treat¬ 
ment must be aimed at removing these, usually by psy¬ 
chotherapeutic means. Sufficient rest and removal of unde¬ 
sirable environment stimuli has been recormnended and found 
effective. 

Drug therapy is also indicated if it can be directed towards 
dampening the i-esponses of the autonomic nervous system. 
The use of such a drug enhances greatly the psychotherapeu¬ 
tic measures and enables tlie patient to adjust his living in a 
quieter and easier fashion VVe have found that tlie following 
combination fulfills this pui-pose:* 

O.S mg. ergotami ne tiytnjie^sympathetic.inhibitor 

0.1 mg. Bellafoline —pai^>Tnpataetic_mhil,>iJior 

20 mg. (1/3 gr.) phenobarbital—centra l sedation 

Rothlin,* Jores and Goyert,” and Tod and Jones'^ reported 
on the rationale for and the results with this combination on 
quieting the autonomic nervous syatem. This particular com¬ 
bination apparently acta in synergism and is effective in re¬ 
ducing tlie intensity of nerve response to stimulating experi- 


•Jtanu/acturatl under tbo trade iiumo of BolJwrffal, Sandoa. 
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ences. Moore,Slagel," Karnosh and Zucker,'^ Harris'^ and 
Nelson’" all reported beneficial clinical results from its use. 

RESULTS. 

Twenty-five patients are reported in this series. Admitted¬ 
ly, a larger series would be desirable but, because of the 
criteria used in selecting these patients, this was difficult to 
attain. Only those patients with frequently recurring attacks 
who did not respond to the moi'e common vasoconstrictor 
drug therapy, or those who complained of pronounced side 
effects from these drugs, were selected. 

Dosage of this drug must be adjusted to the individual 
needs of each patient. The usual recommended dosage is four 
tablets per day — one 15 minutes before each meal and one 
at bedtime. This dose can be increased to five or six tablets 
when these individuals are under greater stress. The maxi¬ 
mum dose is given at the beginning of the therapeutic regi¬ 
men and then gradually is decreased as improvements appear. 
Finally, some individuals will require only one tablet daily as 
a maintenance dose. Occasionally the larger dose may produce 
some drowsiness, in which case dosage must be reduced. Al¬ 
though Slagle'" reports no deleterious side effects from this 
combination after prolonged use in 217 patients, prolonged 
use of any sedative is usually not recommended. Patients may 
be advised, therefore, to interrupt treatment two days out of 
evexy week, especially when maintained on a high (four to 
six tablets) dosage level. A similar recommendation is made 
by Harris'" who suggests interrupting therapy with this com¬ 
bination one week out of four. This recommendation is made 
to avoid any possibility of habituation caused by the pheno- 
barbital component. 

Clinical results and outstanding case histories follow. Re¬ 
sults for the entii-e series can best be seen in Table 1. A few 
case histories were summai’ized in order to show the variety 
in dosage. This points out again the necessity of individual¬ 
ized adjustment in order to obtain maximum effect from this 
type of therapy. 
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Caic 2 0 ''I, fenialo age 2i T>p 2 cal migraine since puberly with 

complete ceaaatlon during pregnoncy The migraine attacks occurred 
every two or three weeks Caf» rgot and DHEMo gave no reaulta One Bel 
lergal vvas given 15 mlnulea bAforo each nieaJ and another was given at 
l>cdtiTne several daj*s before the Impending attack. The patient Is now 
completing her twenty fourth \ with one mild migralua attack, and 
for the last few weeks Uaa bn n niaintolned on one toblet per day 

Case 0 LI B, female, ago iv Thla case was diagnosed os hlstamlnic 
cephalgia The headaches u icd every three to four day*. For the past 
year the frequency of attark-* lias been notably reduced as a result of 
biitamine desenatttzatton ho ■ v r the patient complained of a tension 
type headache wliIcU oecurn i evt-ry three to four daja to one Per month 
Dellcrgal therapy was InltiofAi nnd the patient is now completing her flf 
leenth week completely free ji uH headaches. 

Cafe 7 H O., male age 2** Qove a history of grand mal epilepsy 
which has been completely cc ntroMcd for the past two years with 3 gr of 
phenobarbltal dally, however (• continued to suffer with a tension type 
headache which formerly follow o<l his epileptic selxures. These Incapad 
tatlng headaches occurred we»Hl) and would last for from four to 12 
hours. Cafergot gave poor rtsuli'v Mcotlnlc acid gave moderate relief. 
Bellergal therapy was Initiated otong with nicotinic acid and the patient 
has been completely free of headaches for the post 11 weeks 

C<uc 10 M LI female age 58 Typical migraine since puberty Head 
aches Increased In severity Hlnce mooopausd 16 years ago The headaches 
occurred regularly at tw-o-week Intervals lasting for 48 hours, during 
which time the patieut had to go to bed CafergoU Oynergen and DHE^5 
save no relief Mcotlnlc acid gave mild relief Bellergal therapy was 
initiated was taken lo mlnntes before each meal Another 

lablet was taken at bedtime several days before the impending headache, 
nfe^patlent Is now concluding her eighteenth week with one attack of 
migraine 

Case 11 P 0 male age 37 Complained of a dull throbbing unilateral 
Incapacitating headache- The tmtlent had no aura and complained of 
nausea during the attack. Headaches wore Irregular In frequency occur 
ring once In three to four days to one every two weeks. The headaches 
lasted from 24 to 30 hours. Tbe patient guv© a faiully history of head 
aches. Case was diagnosed as a migraine equivalent. Cafergot, DHE>1 j, 
codeine and nicotinic acid were of Uttle or no value. Interval treatment 
with phenobarbltal was also of no Mb The patient actually lived in 
fear of theso headaches. Bellergal therapy of 1 q 1 d. was initiated and 
the patient is completing his sevenieenth week -with one very mild head 
ache 

Case 14 L. Q male age 33 Frequently recurring headaches since 30 
yoora of age Headaches were of comparatively short duration and 
occurred during early morning The case was diagnosed as a typical his 
tamlnJc cephaJ^o. Nicotinic acid gave moderate results, and good results 
were obtained with Cafergot, however because of tbe frequency of the 
attack. It was felt that this patieut was receiving too large an amount of 
ergotamlne tartrate The patient was placed on one Bellergal tablet 16 
minutes before each meal and be Is completing his ninth week completely 
free of headachea Of special Interest la the fact that after about tbe 
fourth week tho patient voluntarily offered tbe Information that the 
symptoms from his duodenal ulcer bav© olso been greatly relieved and 
that he had stopped going to his stomach doctor" 
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Case IT: L. B., female, age 55. Complained of headaches since puberty. 
Intelligent executive secretary. This case was diagnosed as a typical 
migraine. The headaches were so severe that she had to stay home three 
to four days each month. The headaches occurred every one to two weeks. 
Bellergal therapy was Initiated and, to date, the patient has had two mild 
attacks of no consequence In 26 weeks. 

Case IS: R. G., male, age 48. Tension headache and nasal allergy. 
Cafergot, DHE-45 and Interval phenobarbital and antihistaminics gave 
poor results. Headaches occurred every three to four days, to one every 
two weeks. Bellergal, 1 t.I.d., was given, and 1 q.i.d. on days when the 
patient encountered added strain. At this time the patient has been com¬ 
pletely free of headaches for 14 weeks. During the last several weeks the 
patient has adjusted his own dosage so that no medication Is taken on 
certain days, with a maximum of four on others. 


TABLE I. CLINICAL RESULTS. 
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TABLE L CLINIC U. RESULTS (Coat,). 



SUIISIAEY. 

1. Autonoitiic imbalance is a major contributing factor in 
vascular h eadache. 

2. During the acute attack, good results may be obtained 
'vith ergotamina tartrate, diliydroergotamine or “ Caferg ot.” 

3. Rest and i-emoval of undesirabie environmental stimuli 
is the preferred method of prolonging the quiescent period of 
frequently recurring vascular headache. Where this is im- 
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practical, a drug wliich will dampen the effects of the undesir¬ 
able nerve impulses to the autonomic nervous system is rec¬ 
ommended. A combination consisting of ergotamine tartrate 
(sympathetic inhibitor), bellafoline (parasympathetic inhibi¬ 
tor) and phenobarbital (central and subcortical sedative), 
(Bellergal), has been found to be effective for this purpose. 


TABLE II. SUMMARY OP CLINICAL RESULTS. 


TYPE headache 

!I0. 

CASES 

EXCELLBIT« 

nooiw 

POORii-a* 

Iligraine 

6 

u 

2 

1 

Tension 

17 

u 

1 

5 

Histaainie Cephalgia 

2 

2 



-- -—I 

TOTAL 

25 

17 

3 


% Hesnlts 


65% 

12^ 

B 


•Complete relief, or u maximum of one attack. 
••Noted reduction In number of uttacktf. 
•••Little or no relief. 
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have stimulated others to use the method, as several papers 
have appeared since, with some modifications. 

I, too, have modified it slightly, but basically it is Ruddy’s 
operation; however, it has been my good fox’tune to operate 
on seven successful cases, and I feel that this warrants 
stumping for the procedure. 

The approach offers advantages of attacking the problem 
under direct vision, and not by blind mutilating surgery. To 
illustrate this I might cite one case of a four-year-old boy 
with unilateral choanal atresia, first treated by the intranasal 
route with perforator and rasp. This opening soon closed and 
I did the second operation by a transpalatine approach. Un¬ 
der direct vision the posterior nasal fossa was one solid band 
of scar tissue extending forward to almost the middle of the 
nose; certainly over a much gi’eater area than the original 
obsti'uction. With all this scarring even the ti’anspalatine 
operation was not at first successful, and the palate was re¬ 
opened and a skin gi'aft was placed around a central spong? 
core. This second procedure insured the patency of the cho- 
ana. I feel that obseiwation of this condition well illustrates 
why so many done by the intranasal route are doomed to 
failure. Passing instruments through the narrow passage in 
the obstructed side of the nose creates raw surfaces for 
synechiae to form over in much gi-eater area than the original 
obstruction. 

The transpalatine approach gives gi’eater insight into the 
problem at hand and in doing seven cases certain things 
became consistently evident; first, the nasal cavity on the 
obstracted side, especially posteriorly, is quite narrow (see 
Fig. 1-A). This is not due to a deviated septum but to a 
crowding of the lateral wall medially with a sweeping in of 
the lateral and posterior pharyngeal walls, thus shortening 
the anterior-posterior plane in the pharynx. Stinson’s'* arti¬ 
cle, in 1932, is the only one I have noted which mentions this 
finding, although Wright, Shambaugh and Green selected a 
transantral approach because of the narrowing of the nasal 
cavity on the obstructed side. Because of the above findings, 
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the obstructingr membrane is angiOated to about a ten-four 
o’clock position when observing it througli the palate (see 
Fig. 1-B). This is not shown m most drawings where the 
membrane is usually sho^^n in the transverse position. It is 
this shortening of the lateial and posterior wall of the 



pharynx on the obstructed side, with the crowding of the 
lateral nasal wall, which makes removal of part of the vomer 
necessary for success of the operation. Because of the above 
deformity, even after operation, when probing the opening, 
the probe will foUow downward and medially to drop into tlie 
pharynx instead of straight back as in the case of a nonnal 
choana. A higher palatal arch on the obstructed side is prac¬ 
tically always present. 
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Why such deformities exist is not clear. The sphenoid body 
and medial plates of the pterygoid processes along with the 
septum and palatal bone form the choana. It has been shown 
by McGovern^ that sinus and accessory auditory development 



Piff l-B Exploded view showing the crowding of the lateral nasal wall 
and the shortened nasopharyngeal ca\lty on the obstructed side 

ai’e normal. An X-ray of one of my cases (see Fig. 2) shows 
normal development of the sinuses even though the nasal 
fossa is quite narrow on the obstructed side. This might sug¬ 
gest that the theory of medial overgi’owth of the vei*tical and 
horizontal palatal processes as an etiologic factor is a good 
one; however, as the maxilla, sinuses and Eustachian tube 
are known to be well developed, it would seem to me that lack 
of development could be a mechanical one due to the resti'ic- 
tion of the obstructing web, whether bony or membranous. 
For this reason, it would seem a logical argument to operate 
on these cases early. From a technical standpoint this can be 
done easily at a very early age by the transpalatine approach. 
This brings up the argument that removal of so much tissue 
may in itself retard development. In answer to this, I must 
state that a year after surgery I have palpated the posterior 
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Pfii 1 X ray «ho\yliis choanal obitrucllon on tho lort aide 


vomer to force back the preraa-xilla in cases of harelip. My 
nrst Mse, done at six months, and now five years postopeia- 
tlve, has normal nasal and fadal development 


Many otolaryngologists are loath to enter tlie palate, but I 
SMure you it is an easy and safe procedure. For those of you 
who are not familiar with the technique or have forgotten I 
will describe it and show you my modifications. 
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Ethel’ anesthesia is given through an intranasal catheter 
on the obsti’ucted side. An incision is made in a semicircular 
manner from just inside the second molar tooth well forward 
to just a centimeter in front of Scarpa’s foramen (see Fig. 
3). It will be seen that this incision extends much farther 



Fig" 3 The procedure Is done stnndlnp at the head of tho patient and the 
Incision starts from the second molar area and extends around to 1 cm 
posterior to Scarpa's foramen 

foi-ward than Ruddy’s original incision and also more laterally 
to include the greater palatine vessels in the flap. The inci¬ 
sion is carried down to bone. This larger flap seems to allow 
for better healing, as all the cases have healed by primary 
union in a few days without slough. Inclusion of the arteries 
in the flap insures a good blood supply. This flap also does 
away with any fear of resulting perforation if one finds it 
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ahead of the obstruction with a gouge so that one gets a view 
on either side of the obstruction, as suggested by Ruddy. 

After viewing obstructing plate one proceeds to bite it out 
clean to the margins with rongeurs (see Fig. 6). Goodhill’ 
recently did a case by the transpalatine approach and he used 
a bui’r to take down some of the lateral wall in the region of 



Pip. 7. Septal mucosa flap<< separated and vomer bone removed. The septal 
mucosa on the obstructed side Is beinp removed. 

the ptei-ygoid bone. This appears to be a good adjunct in 
the technique to increase the opening by dealing with the 
crowding lateral wall. I intend to try this on my next case. 

Now the septum has to be dealt with. I cany my removal 
of the palate slightly over the midline so as to expose the 
vomer attachment to the palatine crest. Here again, I vary 
the technique of Ruddy slightly. Before cutting the septum, 
I incise the mucosa along the posterior border of the vomer 
and then separate the mucosa on either side as in a sub- 
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mucous resection. The bony septum is then removed as much 
as is deemed necessary foi' an adequate opening'. Tiie mucosal 
flap on the operated side is then removed and the opposite 
flap is severed at the antvrioi' and posterior margins of the 
septectomy (see Fig. 7). This creates a flap which can be laid 



Over, covering the raw surface at tlie obstructoin site (see 
Fig. 8). If necessary tJie mucosa around the obstruction site 
can be denuded some to receive the raw sm-face of the flap. 
This flap is held in place with interrupted 00000 chromic cat¬ 
gut (see Fig. 9). Thus, about one-half of tlie opening is now 
lined ^vith new mucosa. 

All bleeding is controlled and tlien the palatine mucosal flap 
is replaced with interrupted 000 silk sutures, working from 
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the posterior poles forward (see Fig. 10). Slight elevation 
of the adherent anterior margins of the incision facilitates, 
suturing. 

No postoperative packing or tubing is necessary and sutures 
can be removed from the palate the fourth postoperative day. 



Fig. 0. Septal mucosa flap sutured In place. 


Postoperative care consists of keeping the opening patent 
and free from crusts. The patency is tested by passing suit¬ 
able dilators. 

Dolowitz and Honey® described an ingenious way of handling 
a unilateral bony ati’esia by a palatine trephine with a sub¬ 
mucous resection of the bony obstruction and then handling 
the mucosal flaps inti’anasally. The case of bony atresia which 
I treated was bilateral and needed to be treated in infancy. I 
feel that it would be difficult to handle any flaps at this age by 
the intranasal route. It would seem to me that a membran¬ 
ous atresia would also offer difficulty in splitting it to produce 
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a raw surface on the flaps. I am not convinced tliat flaps lielp 
physiologically, because I wonder if coiwect ciliary action is 
maintained when we maneuver flaps in different directions or 
if there are cilia on the surffaces of the obstructing web. 



yie. 10. Palatine /tap roplaceJ trlth Jatorrupled Jllk luturea. 


McGovern observed material passed into the pliarynx on the 
obstructed aide after surgei*y without using mucosal flaps. 
This was confirmed by Wriglit et al. When flaps are used, 
there is no doubt that it minimises cicatricial contraction. 

It is interesting to note tliat Libensohn*® states tliat 90 per 
cent of such obstructions are osseous. Five of seven cases, or 
71.6 per cent, in my series were osseous. 

My youngest case was, of course, the bilateral bony atresia 
which I did on a patient six months of age, after first doing 
intranasal.punctures at three weeks of age. My oldest case 
was 21 years. In all cases the same deformity of crowding of 
the lateral nasal and lateroposterior epipliaiyngeal walls of 
the choana along with atrophy of turbinates was encountered. 
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The transpalatine approach to the correction of choanal 
atresia is a very simple procedui’e that no one with good 
surgical training should be afraid to perform, and I assure 
you the results will be most gi-atifying. 

CONCLUSIONS. 

1. The exact etiology of choanal atresia is not known. 

2. Difficulty in treatment arises because of cicatricial con¬ 
traction after surgeiy. This is due to a crowding of the 
lateral nasal walls and also the lateroposterior wall of 
the pharynx. 

3. A transpalatine approach offers the best means of sur¬ 
gical correction. 

Jt. Surgical correction early with restoration of normal 
nasal physiology might prevent the poor development of 
the nasal and pharyngeal cavities on the obstructed side. 


BIBLIOGRAPHY. 

1. A^■DEuso^^ Caul M.; Congenital Occlusion of the Choana. J. 'I- 
M. A., 109:22:1788. Nov. 27, 1937. 

2. Boyd. H.vbold M. E. : Congenital Atresia of the Posterior Nares. 
Descriptions of Techniques Used In Meeting the Operative Difficulties, 
and Report of a Case. Arch. Otolaryngol., 41:261, Apr., 1945. 

3. Bl,viu, V. P.: Congenital Atresia or Obstruction of the Nasal Air 
Passages. Ann. Otol., Rliinol. and Laryngol., 40:1021, 1931. 

4. Bbua’k, a.: A New Case of Unilateral Osseous Choanal Occlusion: 
An Operation Through the Palate. Ztschr. /. Ohrcnh., 59:221, 1909. 

5. CoLVEB. B. N.: Congenital Choanal Atresia: Two Cases of Com¬ 
plete Bilateral Obstruction. Ann. Otol., Rhinol. and Laryngol., 46:358, 
June, 1937. 

6. Dolowitz, David A., and Honey, Bdwabd B.: Congenital Choanal 
Atresia; A New Transpalatine Technique. Arch. Otolaryngol., 49:5S7-693i 
June, 1949. 

7. Baimebt, C. B.: Lehrbuch der Chlrurgle. Stuttgart: F. V. R. Dann, 
1853. 

8. Goodhill, Victob: Personal communication. 

9. K.VZANJ 1 AN, V. H.: The Treatment of Congenital Atresia of the 
Choanae. Ann. Otol., Rhinol. and Laryngol., 51:704-711, Sept., 1942. 



OWENS: CHOANAL ATRESIA, 


319 


10. LiBicfsoux, J. E.: Congi^nitel Atreala of the Pottuoaal Orlflcea. 
Ann. Oloi^ Rhlnol. and Larynpot 32 ll2g, Doc., 1933. 

IL JIcOoviiRx, FiL.v:tci8 II Congenital Choanal Atreala. Trant. SJfth 
Annual Meeting, Laryngol^ Rhtnol and OtoU Soc., 1960, pp. 375*301. 

12. Otto, A, W.: Handbiu i dor Patliologiachen Anatomle dea Alen- 
achen nnd dor Thiere, Bresicu J P. Barth, 1811, p. 203. 

13. RuDor, L. W.: A Tran‘i>a*?tlne Operation for Congenital Atreala of 
the Chonnao In the Small I'Mid or the Infant. Arch. Otolaryngol^ 41;432. 
June, 1946. 

14. Sti:<»ox, W. D.: Oasc 'u« Atresia of the Posterior Choana. Arch- 
OtolaryngoU 15:101-103. Jan. i:»3J 

15. SeuwABT^ A, S., and H. J.: Congenital Atreala of the 

Poaterlor Narea: Report ol Tvo Cases. Arch. Otolaryngol.^ 35:603, Apr.. 
1942. 

16. WniouT. W»f. IC; SH\itB\u«.Ji, O E., Jn., and Gcbe-t, U: Congenital 
Choanal Atreala: A New a'jrglcal Approach. Ann. Otof., Rhinoi and 
Laryngol., 66:120, liar., 1947 



318 


OWENS: CHOANAL ATRESIA. 


The transpalatine approach to the correction of choanal 
atresia is a veiy simple procedure that no one with good 
surgical training should be afraid to perform, and I assure 
you the results will be most gi’atifying. 

CONCLUSIONS. 

1 . The exact etiology of choanal atresia is not known. 

2 . Difficulty in treatment arises because of cicatricial con¬ 
traction after surgery. This is due to a crowding of the 
lateral nasal walls and also the lateroposterior wall of 
the pharynx. 

3 . A transpalatine approach offers the best means of sur¬ 
gical correction. 

Snrgical correction early with restoration of nonnal 
nasal physiology might prevent the poor development of 
the nasal and pharyngeal cavities on the obstructed side. 
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conscious of a stufHness In the nose, sometimes accompanied 
by a watery or s^rosanguiiious discharge. A superficial ulcer¬ 
ation of the septal mucosa, thought to be on a traumatic basis, 
may appear and disappear. On the other hand, the initial 
expression of the disease may be a superficial ulcer in the roof 
of the mouth or in the gingivobuccal groove. Some patients 
seem to have had infection in the paranasal sinuses preceding 
the onset of the lethal granuloma; in others a history or find¬ 
ings suggestive of an involvement of these structures cannot 
be obtained. 

The second stage Stewart' termed the stage of active 
disease. The patient’s nasal obstruction may Ije associated 
with a small, brownish ulcer on the septum, inferior concha 
or roof of the mouth, covered with a gelatinous crust which 
on removal shows a shallow ulcerating surface. The discharge 
is purulent or sanguinopurulent and has a foul smeU. The 
disease tends to spread from the inside of the nose to the 
palate, or from the inside of the nose to the outside, so that 
early in the active stage the tip of the nose may become swol¬ 
len and indurated. A perforation of the hard palate may 
be one of the early signs. The disease progresses and 
sequestra of the nasal bones, the malar bones and the palatal 
bones may come away. Abscess formation may taka place 
under the cheek and may require drainage. Secondary gi-anu- 
lomaa may appear on the posterior pharyngeal wall, the naso¬ 
pharynx or the larynx. There may be a little fever wth an 
irregular temperature and very moderate leucocytosis or even 
leucopenia. The polymorphonuclear leucocytes tend to main¬ 
tain their normal proportions in tlie blood picture. Agranu- 
locystosis has never been found and septicemia as indicated 
by the blood picture is absent. Except for rather pronounced 
weakness and lassitude, the patient may present a curious 
impression of well-being in spite of the serious appearance of 
the advancing lesion. 

In the third or terminal stage, Stewart' stated that tlie 
obvious exhaustion of the patient is an outstanding clinical 
feature. The facial appearance may be monstrous. The eye¬ 
lids are swollen and purulent discharge trickles from between 
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the lids. Sloughing areas appear over the lacrimal sacs and 
cheeks and the soft tissues about the external nose disappear, 
perhaps including the upper lip. The mutilating destruction 
may be exti-eme. The hard and soft palates may be completely 
destroyed. Through the large central aperture in the face, the 
tongue, the roof of the nose and the nasopharynx may be 
plainly visible, together with the roofs of the maxillai’y air 
sinuses exposed by ulcerative destiniction of the lateral walls 
of the nose. The posterior pharyngeal wall may be covered 
with dirty, necrotic material. The tongue remains unaffected 
and sequestration of the basisphenoid has never been ob- 
seiwed. The patient may die of hemorrhage from ulceration 
of large vessels which are troublesome to control in a necrotic 
region, the bony walls of which have been destroyed; how- 
evex', usually he seems to die fi’om simple exhaustion. 

Stewai-t' summarized his clinical description by stating that 
the pictui-e is one of progressive destruction of nose, face and 
pharynx. The duration of the illness may be from a few 
months to five years or more. The most striking feature of 
the disease is the appai'ently complete absence of resistance 
on the pai-t of the patient to the progress of the disease. 

Stewai’t’s' brilliant clinical description of this disoi’der can 
hai’dly be impi’oved upon. 

Weinberg= in discussing idiopathic granulomas added what 
appeal’s to be an important point. He found that these lesions 
were not strictly limited to the midline tissues of the face, but 
that hei’e and there tlu’oughout the body a pathologic picture 
of pei'iai’teritis nodosa developed. 

Teilum® stated that, by looking on these lesions from a com¬ 
mon pathogenetic point of view, based on morphologic obser¬ 
vations and experimental studies on the vascular and tissue 
changes in allei’gy, essential support has been obtained for 
the concept that these lesions are primai’ily vascular and are 
of allergic nature. 

According to Klinge,^ the essential morphologic substrate 
of these related conditions is a swelling of the gi’ound vessels 
which are involved in the process, with edema, fibrinoid degen- 
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eration and swelling of the collagen fibrils in all the layers of 
the walls of the vessels ns the first morphologic change. 
Klinge believed nonspecifii granuloma to be an allergic lesion 
which pathogenetically is cinselv related to rheumatic fever as 
well as to allergic vasculai lesions such as periarteritis nodosa 
and lupus erythematosus dissemmatus. 

Evidence* has been presented which indicates that under¬ 
lying all the physiologic mechanisms of the body for resist¬ 
ance to stress lies a steieotyped reaction of the peripheral 
vascular bed. This consists of arteriolar constriction vdth 
dilatation which may amount to atony of the conjoined capil¬ 
lary and venule. Tliis i-eaction accompanies antigen-antibody 
allergy, but it is a more primitive mechanism and may itself 
produce the clinical manifestations of allergy without the 
intervention of an antigen-antibody reaction. 

Kahn* has suggested that allergy is merely an e.xpression 
of hyperimmunity and that there are many e.\-amples in phy¬ 
siology of the overactivity of a physiologic meclianism. 

Walsh, Sullivan and Cannon' have demonstrated that im¬ 
munity may be localized to or be greater in certain tissues 
than others. 

The midline tissues of the face is a region where skin and 
subcutaneous tissues and mucosa and submucosal tissue come 
in close relationship. These tissues are among those most 
capable of developing an intense immunity and consequently 
a hyperimmunity, and consequently it is not unreasonable to 
suppose that they might readily become the site of a destruc¬ 
tive granulomatous reaction of an allergic nature. 

Differential Diaanosis: From the purely clinical standpoint 
it seems apparent that there is nothing in the gross picture of 
this condition to distinguish it from specific infectious gi-anu- 
lomas occurring in the same locations except the appearance 
elsewhere in the body of lesions of periarteritis nodosa or 
lupus erythematosus disseminatus or rheumatism. 

Pathologists are careful to report sections taken from these 
lethal granulomas as being not “typical" or “diagnostic” of 
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this or that condition, being prepared to admit that an atypi¬ 
cal example of any one of the specific gi’anulomas might be 
present. 

Hoovei’® gave a typical pathologic description of one of these 
idiopathic lethal granulomas. He stated, “On the border of the 
lesion is an amorphous mass of necrosis beneath which there is 
an infiltration by inflammatoiy cells, chiefly lymphocytes and 
macrophages with occasional plasma cells. A few polymor¬ 
phonuclear leucocytes are also present. The large vessels in 
the tissue show a definite perivascular cuff of lymphocytes 
and macrophages with degeneration of arterial walls in some 
regions. While there are focal accumulations of infilti’ating 
cells in the tissues, the lesion is not characteristic of tubercu¬ 
losis, syphilis or leprosy.” The pathologist added that the 
lesion suggested the Arthus phenomenon. 

Weinberg^ pointed out that oidiomycosis, glanders, tulare¬ 
mia, leprosy, rhinoscleroma, blastomycosis and spoi'otrichosis 
all give a somewhat similar histologic picture and attempts to 
demonstrate these organisms as etiologic agents should be 
made. He also considered the possibility that a virus might 
be the causative agent, but stated that of the viruses, only 
that of venei’eal lymphogranuloma produces a microscopic pic- 
tux-e which is similar*. 

Weinberg believed that if these organisms are eliminated 
insofar as possible, there is left a picture which cUnically 
consists of ulcerations of the upper respii’atoi*y tract asso¬ 
ciated with evidence of focal altei’ations in the lungs, and 
which anatomically shows multiple granulomas of unknown 
origin involving one or moi’e organs with terminal develop¬ 
ment of periai'tei'itis nodosa. He believed that the constancy 
of the liistory of antecedent chronic infection in these cases 
lends support to the belief that hypersensitivity may be a fac¬ 
tor in their development. 

The evidence presented seems convincing that idiopatluc 
lethal granuloma of the midline facial tissues is an instance 
of localized hypei-immunity resulting in an Ai*thus-like reac¬ 
tion of the involved tissues. 
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REPORT OP CASE 

The patient Is a woman 60 jeara of affe In November of 1919 the 
Eustachian Tubes were Inflated berauBO of a pounding In her ear There 
was some trauma on the rigla side followed by pain In the nose which 
gradually grew worse A week later she observed an ulcer on the right 
■Ide of the septum. About two *eeka later or around Dec 1, 1949, she 
developed a blood tinged, yellowish discharge from the right nostril asso¬ 
ciated with burning and tenderness of the nostril Swelling of the tip of 
the nose followed, but did not persist The discharge continued^ The 
process soon extended to the left side and crusting and epistaxis de\el 
oped Treatment consisted of the local uso of sulfathiaxole ointment and 
oil nose drops and the systemic use of aureomycin, penicillin and one of 
the sulfonamides 

She was referred to the Mayo Clinic on Jan. 7 1960 An ulceration In 
the anterior portion of the septum extending backward about 3 cm., 
covered with grannlatlou tl8su#» was found The rest of the nasal mucosa 
appeared normal Sinus X rays showed a slightly thickened membrane 
in both antra. There was a secoodory anemia, but the differential leuco¬ 
cyte count was normal and blood smeam showed nothing of significance 

A biopsy was taken from the nose and sent to the Sections on Path 
ology and CUnlcal Bacteriology of the Mayo CUnlc. The pathologist 
reported the tissue to be a granuloma with foreign body giant cells and 
eoitnopbiles. There was considerable subepithellal fibrosis. Bacterio- 
loglcally, the material was studied extensively In various special media, 
both aerobically and anaerobically Micrococcus pyogenes and strepto¬ 
cocci fecalls were found Repeated cultures for tuberculosis, Bruc^Ia 
and fungi were negative. They were unable to Isolate a virus. There 
were three negative guinea pig Inocnlations RUne, Kahn. Hinton and 
Wasaermann tests for syphilis were negative A diagnosis of Idiopathic 
lethal granuloma of the mldllne facial tissues was made 

Cosimenf Because the evidence from the literature suggested that 
this condition was an allergy, nonspecific and antiallergic treatment with 
the vasodilator, monoethanolamlno nJcotlnate (NlcamJn Abbott) was 
given. The patient was dismissed to the care of her home physicians. 

The patient seemed to show Improvement after first returning home, 
but In March she developed hoarseness which had grown worse, and this 
was accompanied by an increasing dyspnea- The ulcerating grannloma 
was then seen to involve both sides of the septum and the anterior ends 
of the Inferior turbinates. The Interior of the nasal cavities could not be 
Inspected because gentle attempts to cleanse the nose of crusts and 
mncopos produced bleeding There was a pale granolomatoos mass In the 
naaophni-yny There was granulomatous Involvement of the anterior 
half of the left vocal cord and a smaller granuloma on the right aryte¬ 
noid. Chest Xrays were negative. She complained of loss of appetite, 
strength and about 20 pounds of weight There had been shooting pains 
In her legs for the previous two weeks. NlcamJn was continued and 
teiramycln, 260 mg. every four hours, was added 

Prom May 5 to June 29 she was on Intermittent treatment with terra 
mycin. By May 25 the nasal picture bad Improved, but the larynx had 
bwome more Involved and there were large snbglotUo granulomsta. 
Breathing was embarrassed to tbe point where a tracheotomy was con¬ 
sidered. During the rest of this period, however, the nasal granulomatn 
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became firm and showed less tendency to bleed. There was regression of 
the subglottic granulomata with improvement in breathing, but none hi 
her voice. This was probably the result of the effect of the terramycln 
on the secondary infection rather than on the primary process. 

On June 28, 1960, cortisone was obtained for her and she entered St 
Luke’s Hospital, Cleveland, Ohio, for further study and treatment. The 
patient refused to allow a biopsy from her larynx or repetition of one 
from her nose. After much persuasion a small biopsy was taken from 
the nose on July 14 and used for special cultures with the same negative 
results which had been obtained at the Mayo Clinic. 

On admission to the hospital, the following Interesting family history 
was obtained. One sister had leg ulcers with Involvement of eyes and 
lungs which was suspected to be tuberculosis. This Is now arrested, but 
she had many contacts with the patient. One half-brother and a niece 
had been in a sanltorlum with suspected tuberculosis. No definite diag¬ 
noses had been established. The patient was found to have papulopustu- 
lar lesions on the elbows and right foot. Blood chemistry was normal; 
the glucose tolerance test was normal. She still showed a secondary 
anemia and there were 10 per cent eoslnophiles in the differential count 
An Intravenous epinephrine teat of the pituitary-adrenal mechanism was 
given. The circulating eoslnophlle count at 7 A.M. before the epinephrine 
was 346 cmm. At 10 A.M. this count had fallen to 229 cmm., and at 
11 A.M. to 170 cmm., which was considered a normal response. 

On July 10 one of the papules was removed from the elbow. This was 
examined by Dr. Raphael Dominguez and Dr. A. J. Segal. They reported 
necrosis of the epithelium in the central portion with the necrosis extend¬ 
ing beneath Intact epithelium on one side. There was a heavy Infiltration 
of polymorphonuclear leucocytes and round cells with no evidence of 
malignancy. Stains for bacteria and fungi were noncontributory. Their 
diagnosis was necrotizing granulomatous dermatitis, cause undetermined. 
Slides of this tissue were sent to the Mayo Clinic where they were exam¬ 
ined by Dr. A. C. Broders, who thought that It was a Grade I hemangio¬ 
endothelioma representing a Kaposi tumor. He reviewed the tissue that 
had been removed at previous biopsies and agreed that this diagnosis 
could not be made from these slides. The patient had other lesions on 
the elbows, thumbs, fingers and feet which were identical In appearance 
to the one removed from the left elbow for biopsy. On her return to the 
Mayo Clinic these lesions were observed by a consultant In the Section 
on Dermatology and It was his opinion that these lesions did not resem¬ 
ble Kaposi’s tumor. 


The clinical course of this patient, while hearing some slight resem¬ 
blance to that of Kaposi’s tumor, is much more characteristic of that of 
idiopathic lethal granuloma; moreover. Dr. Frank B. Hazard, of Cleveland, 
and Dr. Joseph C. Ohlmacher, of Vermillion, S. Dak., pathologists to whom 
these tissues have been submitted, have not been convinced that the 
area In question was truly representative of an endothelioma, but have 
thought It probably representative of the necrotizing vasculitis seen In 
both specific and nonspecific granulomas. It was, therefore, felt that the 
weight of the evidence was on the side of the lesion being an Idiopathic 
granuloma and that treatment should be given on this basis. Since idio¬ 
pathic granuloma was thought to be due to a local hypersensitivity with 
the stereotyped reaction of the peripheral vascular bed seen In these 
conditions, the use of cortisone was advised. 
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Cortisone in Alleryic Reactions: Most of the conditions in 
wliich cortisone has been found effective have been the dis¬ 
orders which are usually referred to as the "collagen dis¬ 
eases.” The evidence suggests' that the tem “collagen dis¬ 
ease” is synonymous with allergy; in otlier words, localized 
areas of tissue hypersensitivity. Among the disorders in 
which the local lesions have responded favorably to cortisone 
therapy are rheumatoid arthritis, vasomotor rhinitis, asthma, 
periarteritis nodosa, lupus erythematosus disseminata and 
certain diseases of the eye. all of which are grouped under 
the collagen diseases and, therefore, may be reasonably pre¬ 
sumed to be allergic. The exact manner in which cortisone 
influences the functional and histologic lesions in the allergies 
has not been worked out.”’ Since tlie evidence suggests that 
letlial granuloma is also a collagen disease (or an allergy) it 
was decided that cortisone would be worth a trial in this con¬ 
dition. One of us (Williams') had previously reported a case 
in which cortisone had apparently had some favorable effect. 

The patient accordingly was placed on 200 mg. of cortisone 
a day for two days and then 100 mg. a day. Four days later 
she was feeling much stronger and had less general aching. 
Her breathing was improved and there was less drainage from 
her nose. The sedimentation rote was 41 mm. per hour. The 
tenderness of the skin and joint lesions had disappeared. 

We were concerned over the possible effect of cortisone on 
the healing of the site of the biopsy. This, howevei-, healed 
normally and the sutures were removed on tlie fourth day. 

Nine days after starting cortisone the glucose tolerance was 
decreased and she was put on a diabetic diet and iron. The 
sedimentation test was approaching normal and the circulat¬ 
ing eosinophile count was within normal limits. 

On July 21 she was discharged from the hospital on 60 mg. 
of cortisone a day, ferrous sulphate and potassium iodide. At 
that time the turbinates appeared atrophic and there was a 
gi'eat deal of nasal crusting. The vocal cords were still red, 
but tlie granuloma on the left cord was barely visible. A week 
later tliere was a definite depression of the bridge of the nose 
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and a large perforation could be seen in the septum. The 
granuloma appeared to be markedly decreased and dense scar 
tissue was apparent in the area. The voice gradually in¬ 
creased in strength and her general strength and weight 
improved. This patient, however, remained on 50 mg. daily 
for 41 days and while there was no further improvement in 
her condition, neither did it regress, the status quo being 
maintained. 

Cortisone was stopped on September 2, and three days later 
pain and swelling of both ankles retumed. She returned to 
the Mayo Clinic and by Sept. 11 she was having severe dysp¬ 
nea from an increase in the subglottic granulomata. She was 
seen by 'a consultant in the Section on Rheumatology and a 
diagnosis of rheumatoid (ati’ophic) arthidtis of the knees and 
ankles was made. 

There had been a very marked change in the lesion in tlie 
anterior portion of the nose since she was last seen. The 
granuloma in tliis area had entirely disappeared and was 
replaced by dense fibrous tissue which had narrowed and 
deformed both nasal vestibules. The bridge of the nose in the 
area between the upper and lower lateral cartilages was pulled 
in. A lai’ge septal perforation was present. The area in the 
nose resembled the scarring of rhinoscleroma. There was a 
gi'anulomatous mass in the nasophaiynx. 

Inspection of the laiynx showed diffuse involvement of both 
vocal cords, but the major involvement was in the subglottic 
region. A tomogi'am taken of the laryngeal region was re¬ 
ported to reveal a large, soft tissue mass in the region of the 
thyroid and cricoid cartilages which was producing lateral 
compression from both sides in the subglottic region. The 
patient was seen by a consultant in the Section on Laryn¬ 
gology who advised emergency tracheotomy. Because of the 
nature of the involvement and the previous good response to 
cortisone, it was considered wiser again to try the effect of 
this hormone. 

The skin lesion on the right foot had also enlarged and 
ulcerated. The deimatologic consultant thought that this 
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lesion might represent a necrotic dermatitis of tlie type seen 
in lupus erythematosus disseniinatus. 

The Cortisone Committee of the Mayo Clinic allotted enough 
cortisone for thi-ee weeks’ treatment. 

The patient was placed on 200 mg. of cortisone daily for 
four days. This was followed by 100 mg. a day until the end 
of the three weeks’ treatment period, Sept. 26. -The pain and 
stiffness of the knees and ankles had entirely receded by the 
end of the third day of treatment, the ulceration on tlie right 
foot had nearly disappeai ed, the patient’s dyspnea was entire¬ 
ly relieved, and her voice was more normal. Another tomogram 
of the laryngeal region taken at this time was reported to 
show a 60 per cent reduction in the size of the soft tissue 
mass with disappearance of the encroachment on tlie ainvay. 

The patient was again dismissed to the care of her home 
physicians; but three days later, due to a recuiTence of the 
arthritic pains in the kmees and ankles, the cortisone had to 
be resumed. It was again stopped on Nov. 26. 

During tho first two weeks of December the patient had 
abdominal pains, diagnosed ns being due to a pancreatitis with 
calcification. She also had some blood in her urine, and tests 
showed the kidney function to be decreased. Except for these 
episodes she continued to improve and 18 days after she had 
discontinued cortisone the vocal cords looked relatively normal 
and the subglottic granulomata had almost disappeared; how¬ 
ever, at the end of four weeks she again became dyspneic 
and the subglottic granuloma was large and red. She was 
again given cortisone. 

Comment: By Dec. 28 she had received about 9.6 gm. of 
cortisone. E.xcept for its effect on her glucose tolerance and 
some possible kidney involvement, she has shown no ill effects 
from its continued use. When the cortisone has been stopped, 
the granulomata have increased in size rather promptly, but 
the last period before relapse was about four weeks as against 
only a few days previously; however, at no time has she been 
completely free of her lesions except for the vocal cords and 
the skin. 
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During the course of her illness she has shown granuloniata 
of the nose, nasopharynx, larynx, trachea and skin of the 
elbows, thumbs, fingers and feet. She has also shown some 
episclerotic injection of the eyes. At one time while at home 
she had a red, painful swelling of the left auricle which sub¬ 
sided without further involvement. We feel that the most 
encouraging feature in this case is the replacement of the 
initial lesion of the disease in the anterior portion of the nasal 
cavities by scar tissue. We hope that continued use of corti¬ 
sone will encourage such changes in the granulomatous lesions 
in the nasophai'ynx and larynx. 

Siivima't'y and Conclusions: A 50-year-old woman developed 
an idiopathic lethal gi-anuloma of the nose which secondarily 
involved the nasopharyngeal and laiyngeal regions. A rheu¬ 
matoid arthritis of the knees and ankles developed synchi'o- 
nously with the laryngeal involvement, and lesions resembling 
the skin lesions of lupus er 3 rthematosus disseminatus devel¬ 
oped on the elbows, hands and feet. 

The results of cortisone therapy appear to encourage fur¬ 
ther trial of this hormone in this previously lethal disease. 

At this time (March 15, 1951) there Is no visible granuloma In the 
nose, nasopharynx, larynx or trachea. The skin lesions have disappeared. 
This has been the case since Feb. 20, 1951. On Feb. 18, 1961, she was 
switched to ACTH, 25 mg. every six hours. This was reduced on Feb. 21, 
1951, to 10 mg. tour times dally. She still has some abdominal discom¬ 
fort, nausea, blood and albumin In the urine and generalized edema Since 
being put on ACTH she has developed marked pigmentation of the skin 
typical of that seen In Addison’s disease. There la no pigmentation of 
the mucous membranes. 
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INTRALARYNGEAL ARYTENOIDECTOMY 
WITH 

OBSERVATIONS IN THREE CASES.*■ 


Lester A. Brown, M.D., 

Atlanta, Ga. 

I appreciate tins opportunity of appearing on the progi'am, 
and I should like to speak on the subject of intralaryngeal 
arytenoidectomy and present some of my observations con¬ 
cerning three cases. 

Case 1: Forty-flve-year-old Mrs. H. D. became known to us as "Calamity 
Jane." An an adopted child without any knowledge of her family, she 
did very well until the age of 19 when she had an appendectomy, and 19 
years later she had a kidney operation which was followed by partial 
right hemiplegia from which she recovered. The next year brought an 
operation for adhesions, and three years later there was Incised and 
drained a rectal abscess. This brings us up to 1946. Shortly after the 
rectal abscess, she developed signs and symptoms of thyrotoxicosis and 
enlargement of the thyroid gland. On Feb. 23, 1947, my examination of 
her larynx gave essentially normal results In all respects. I did not see 
her again until April, 1947, but the story goes that on Feb. 24, 1947, she 
was operated upon for thyroidectomy and during the course of the opera¬ 
tion she developed dyspnea, for which a tracheotomy was necessary. 
Microscopically, tissue from the thyroid gland proved to be malignant, 
and during the weeks following the operation the malignant tissue grew 
out Into her neck and exuded through the thyroid Incision. Ninety-nine 
hxmdred Roentgens of X-ray therapy produced astoundlngly gratifying 
results. On April 16, 1947, I saw this patient again, and at that time 
there was complete paralysis of the right vocal cord; but there was a 
little movement of the left vocal cord. She apparently had adequate 
breathing space, the tracheal tube was removed on April 20, 1947, and she 
was allowed to go home. Her voice was poor. 

Seven months later, using local anesthesia, a tumor was removed from 
one arm, and this proved to be benign. During the course of the next 
year she developed pain In both arms and In December, 1948, under pen- 
tothal sodium anesthesia, cervical laminectomy was performed for relief 
of the pain. During the course of the operation, she developed acute 
dyspnea, and a tracheal tube had to be Inserted. This tube was removed 
about two months after the operation. 


♦Read at the meeting of the Southern Section of the American Laryngo- 
logical, Hhtnologlcal and Otologlcal Society, Inc., Jllaml, Fla., Jan. 17. 

Edltor^a Note; This ms. received In Laryngoscope Office and accepted for 
publication, March 6, 1961. 
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During the montba that folloued this last operation, ehe noticed that 
her throat had become more Gensltl>e. and that she had noisy inspira¬ 
tion. There were attacks of larvngcal spasm Her friends told her that 
she snored loudly at night. She woh ciamlned In my oflJce some months 
after the last operation, and being unaware of her recently developed sen¬ 
sitive throat, I Inadvertently set off an attack of laryngeal spasm by plac¬ 
ing a laryngeal mirror in the oropharynx. The spasm lasted for about 
16 minutes, and caused cyanosis and considerable fright to the patient 
Attempted examination In the hospital under mild sedation was followed 
by another attack of loryngoal spasm which was of longer duration than 
the office attack and necessitated the administration of oxygen Because 
of the Increasing dyspnea and the attacks of laryngeal spasm, a size 5 
tracheal tube was reinserted with complete respiratory relief Obviously 
she had not hod adequate airway By laryngeal examination It could be 
seen that the right vocal cord remained immobile, and there was the 
some slight movement of the left \ocai cord 

On Nov. 7, 1M9, she was operated upon for arytenoldectomy by the 
method to bo described Two weeks later tho tracheal tube was removed, 
and in approximately four weeks from the tlmo of operation she was dis¬ 
missed from tho hospital 

Since tho arytenoldectomy, sbo has not bad respiratory difficulty, and 
there baa not been on attack of laryngeal spaam, even when the larynx 
hag been indirectly examined, moreover, she has not had any oporstlon 
during these 14 months Her voice remains much tho tame as It has been 
since the origin^ thyroid operation 

Co4t 3 Is that of 5&-year-old Urs A. 0, who was operated upon for 
thyroidectomy on Sept. 37, 1949 She wot unable to talk when she awoke 
from the cLneatbesls, hut there was no dyspnea. For three months her 
voice Improved, but then sbo began to have occasional “strange, 
loud and heavy” noises to erupt spontaneously from her throat, and there 
was shortness of breath on exertion Six months alter the operation she 
suffered a severe attack of dyspnea, which was followed In three days by 
a second such attack, becanse of which a tracheotomy was done by her 
general surgeon and the anesthetist Mirror examination showed that she 
had bilateral abductor paralysis of tho vocal cords Right arytenoidec- 
tomy by the method to be doscribed was performed one week after the 
tracheotomy. Her tube was stoppered In two weeks and removed In four. 
By mirror examination. It seemed that she had an excellent result and 
she felt that she had adequate breathing space. Her voice was good. 
Seven months later, however, she came to my office for an interval visit, 
and there she stated that she was breathing and talking all right, but she 
was so tired all the time that she felt that she could not live. She was 
most tired when she awoke In the momlnga Inquiry of her neighbors 
brought out the fact, completely unknown to her, that her breathing at 
night was so loud that It disturbed them. Those persons living In apart¬ 
ments closed to the patient wore very desirous of moving elsewhere 
Three days later I reinserted tho tracheal tube, and on tho following day 
she told me thot she awoke from the anesthesia “rested.” She went back 
to work In a few daya, and she said that she felt so well that on her first 
day bock In the office she caught up on tho work that had accumulated 
during her absence Obriously her operation for arytenoldectomy to 
relieve respiratory obstruotlon due to bilateral abductor paralysis thus 
for has Called. Further operation la contemplated. 

Oase 3 Is that of a SS-year-oId colored former. His story began with a 
gunshot wound of the throat while he was In the army In 1943. From 
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membrane is dissected from the aiytenoid cartilage. As soon 
as convenient (see Fig. 3) the arytenoid cartilage is grasped 
Tvith laryngeal alligator forceps, and the dissection is com¬ 
pleted with scissors and knife. After the cartilage is removed 





Fig 2 Exposure of the larynx by means of the Liyiich, suspension appa¬ 
ratus Mucous membrane over the condemned arytenoid cortllafire Is in¬ 
jected with monocalne hydrochloride solution 


hemostasis is accomplished by the use of the electrocoagula¬ 
tion current through the laiyngeal length electrode. Finally 
(see Fig. 4), a mattress sutui-e of 00 chromatic catgut is 
placed so that it enters the lateral aspect of the aryepiglottic 
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fold, passes through the postei loi end of the vocal cord, and 
is passed back through the aij epiglottic fold close to its point 
of entry. It is not the )> irpose of this suture to close the 
incision; it serves only to pull the cord laterally. The inasion 
IS not sutured. This pro\ ae* adequate di’ainage for serum 
and blood. 



y\g S. Removal of the arytenoid carlUaff*. 

Poatoperatively for tlie next three doys the diet is liQUid, 
partly because the patient’s thioat is sore, and partly because 
it facilitates a cleaner throat. The patient may be up as soon 
as the effects of the anesthesia have subsided. The tracheal 
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tube is stoppered at about 10 days, and removed in two to 
three weeks, according to the results of the mirror examina¬ 
tion, and the patient’s symptoms. 

There are several advantages to this method: a. Simplicity. 
The operation is less foimidable, as a rule it is less time con- 


Flff -1 


i 



Placement of the mattreas suture to laterally displace the vocal cord. 


suming, and the arytenoid cartilage is so much, more easily 
located, b. The possibility of wound infection is reduced, 
c. There is less likelihood of the postoperative formation of 
hematoma which may cause a reduction in the calculated 
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width of the glottis, d. tVhen working directly in the larynx, 
the surgeon has immediate and constant view of the amount 
of space that is being created behvoen the vocal cords. 

There are only two disadvantages: a. Rarely there may be 
technical difficulties in the use of the Lynch suspension appa¬ 
ratus. b. There arises the question of whether the vocal cord 
can be displaced far enough latei'aliy without suturing it to 
the wing of the thyroid cartilage. Only statistics will answer. 

As to when tlie patient should be ojwrated upon for bilat¬ 
eral abductor paralysis of the larjmx, tlie consensus of opinion 
is that if the paralysis remains total six raontlis postopera- 
tively it can be considered permanent. 

For the results in these three cases let us consider that 
tliere are three classiflcations of results: the good ^vithout 
reservation, the good with reservation, and the poor. By the 
second classification I refer to those cases wliich fulfill some 
of the criteria for a successful result, but do not fulfill all of 
the criteria They may be able to got along, but they have not 
been returned to the preoperative calculated rehabilitated 
state. Classes 1 and 3 are self explanatory. 

From this classification there might be some individual 
opinion as to the results. At worst, the batting average would 
be 33 per cent and at best, 66 per cent. I rather incline to¬ 
ward the latter, since in my opinion, the patient described in 
Case 1 has been rehabilitated, and so far as we know, the 
patient in Case 3 has been rehabilitated. Case 2, at the time 
of this writing, provides us a failure. 

I should like to einphasize that in considering the ti'eatment 
of bilateral abductor paralysis of the larynx, it is necessary 
to consider many things: the size and shape of the larynx, 
the sex of the individual, the patient’s psychology. The result 
that could be called a success for the person who does seden¬ 
tary work might be called a failure for the laborer. The result 
that could bo called a success for the person who does not 
have to use his voice except to make his wants known might 
be a failure in a clergyman or a teacher. If time should prove 
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that similar results can be obtained by the extralaryngeal 
and the intralaiyngeal approaches, the latter will surely have 
one tiling in its favor; ease and simplicity of procedure. 

In conclusion, I pay my respects to some of the workers in 
the field of the treatment of the symptoms of bilateral abduc¬ 
tor paralysis of the laiynx, Hoover,^ Lore,= King,^ Kellyand 
two members of our present company, Dx*. Clerf= and Dr. 
Jackson," but to William C. Thornell,’^-® of Cincinnati, duly 
goes the credit for first having brought to the sui’geons' atten¬ 
tion the intralaryngeal approach to ax’ytenoidectomy. 
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OSTEOMATA OF THE FRONTAL SINUS WITH 
SPECIAL CONSIDERATION OF THE 
SURGICAL REMOVAL-'^t 

Benton N. Colveb, M.D., 

Lo 3 Angeles, Calif. 

When the literature reguiding this essentially or histologi¬ 
cally benign group of tumors is reviewed, one is surprised at 
the various moot questions that are presented. Among them 
are: 1. pathogenesis: 2. base of origin or attaclmient; 3. fre¬ 
quency of incidence; i. therapeutic indications; and S. pos- 
aihly, the surgical procedures and technique to be followed. 

PathoaeneMs: Carmody' makes clear the controversial opin¬ 
ions, as to etiology, that have been presented, naming four 
theories; 

1. That they arise from embryonic cartilaginous cells at 
the junction of the ethmoidal and frontal bones.’ (Ar¬ 
nold.) 

S. That the origin is from the periosteum of the frontal 
sinus walls.’-’ (FettisofF.) 

S. That the diploe is the generating base.’ (Virchow.) 

4. That some inflammatory stimulus is the underlying rea¬ 
son, suggesting the possibility of lues, tuberculosis, trau¬ 
ma,’ (Cushing) or sinusitis.’ (Eagleton.) 

5. Another is added by Cloquet’ who believed them to be 
ossified polyps. 

•Read at th* mwtinir of thf WeNtwrn 9«ctlnn of Iho American Larynno- 
loglcal. Rhlnoloiclcal and Otoloffical Socletj-. Inc.. San Pranclaco, Callf^ Jan. 
31. l»ol. 

tDerwrtment of Otolaryngoloffy. Collc«e of iledlcnl Bvanaellata. Lo* Ango- 
leo. Calif. 

Editor's Not*: This m*. received In LArynifOscope OfDce and accepted for 
PubllcaUon, PeU C. 1961. 
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On the other hand, Leeds® believes that no completely satis¬ 
factory explanation has yet been submitted. 

Kelemen,® in one of liis four reported cases, saw histologi¬ 
cally an area that reminded him of otosclerotic bone changes. 

He also believes that, as a rule, the symptoms are expected 
to disappear after proper radical surgery. 


ArLterior wedl 
removed 



Fig. 1. Case 1. AI. J. Removal of anterior plate by gouge and rongeur. 
There waa more bone removed than shown. Including some of the left ante¬ 
rior plate and the right supraorbital ridge, making for postoperative 
deformity. 


Austin J. Smith^ feels that there is a question as to whether 
the osteomata are true tumors. He states that pathologically 
(histologically) they are related to the so-called fibrocystic 
group of bone lesions. 

H. Brunner and Spiesman* point out that there are two 
types of expansion of osteomata: some expand by increase hr 
the size of the tumor; others expand by the formation of 
mucoceles. (Noted within the orbit in this cm-rent Case 1.) 
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Fig:, t. CQifl 1. J. PhoCosraph takeo a low yeara after aur^ary, abow* 
iQlT the (narked UepreMlon 
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The increase in the tumor size is due to a metaplastic ossifi¬ 
cation of the connective tissue and to a deposition of new bone 
by the paranasal mucosa which serves as periosteum. The 
tumors thus consist of a spongiose core, and a solid cortex. 

Osteomata of the frontal sinus are divided into two classes 
histologically 



Fig". 4. Case 2. E. J. Lid operation, showing removal and later replace¬ 
ment of the area of anterior plate. The dotted urea indicates the bone erosion 
on the inner surface caused by pressure of the tumor. 


1 . Hard, dense bone; and 2. relatively soft, spongy, cancel¬ 
lous bone. There is another classification into two varieties; 

1. Pedunculated, and 2. sessile. 

Study of a considerable number of case histories leads one 
to wonder whether these two methods of classification are not 
the description of just two varieties; 1. The pedunculated, 
hard tumor; 2. the sessile, soft gi’owth. 

Further consideration of the clinical reports brings one to 
the conclusion that, probably the pedunculated hard tumor is 
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indeed a true neoplasm, springing from a soft generative 
base, quite likely, and most usually, an embryonal rest On 
the other hand, tlie sessile, soft mass is often described as 
accompanied or preceded by evident widespread bone changes. 
Practically all of the frontal area, or even more or less of the 



FJff. C. Caje 2- K. J Po»toperatlv* X-rnj' fllm, after five montba, 

skull in general, may reveal X-ray evidence of thickening and 
softening. It may be that the real etiology is a metabolic bone 
hypertrophy and that the so-called osteoma in the frontal 
sinus is only the unbridled thickening, invited by the empty 
chamber; and in fact is not a neoplasm but a local manifes¬ 
tation of hyperostosis, due to metabolic disorder. 

When the hard tumor is loosened from its bed, the soft 
gener-ative bone may and should be easily curretted away 
until tlie underlying normal appearing bone is reached. When 
the soft, spongiose growth is surgically attacked, underlying 
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normal appearing bone is not reached.' If the dissection of the 
soft bone is followed it leads to the end of all osseous tissue, 
and one arrives witliin the cranial cavity, with dural expo¬ 
sure. This may explain the advice of some operators that it 
is not necessary to remove all of the gi’owth and that the 



Flff. 6. Case 2. E. J. Postoperative photograph, showing dimple or re¬ 
tracted. scar where the area of bone erosion was. Picture taken nearly six 
months after surgery. 


partial removal is not followed by recurrence. Coates de¬ 
scribes carefully approacliing the depth of the dissected exca¬ 
vation so as to leave a tissue paper thin layer of this bone 
over the dui’a, avoiding exposure. When, as in his case, the 
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dura is actually exposed, he advises leaving bone chips over 
the dura to encourage re-foimation of bone. 

Tlie Base of Ongin: Obviously the variations in the possi¬ 
bilities of base run with the numerous theories of etiology, 
and many are to be found in the literature.^-^” 



Flff 9 Case 3 C. B X-ray flloi shortly preoperative, showlnff niarketl 
&ro\v th of tumor In the 12 > ears. 

1. Junction of the fi’ontal and ethmoid bones, far forward. 

2. The under and inner wall of the frontal bone and the 
ethmoid capsule. 

3. A pedicle inseparable from its frontal bone and the eth¬ 
moid origin. 
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4. Continuous with the frontal bone at the inner wall of the 
sinus. 

5. Tlie upper lateral wall of the frontal sinus. 

6. The infundibulum. 

7. The floor of the frontal sinus external to the duct. 



FIff. 10. Caie 1. C. R Hlnffo operation, showing technique of looaenlnff the 
Rnlerlor plate area on the lateral and superior borders, with the bony are* 
then sumnff «1o>vnward over the eye. preserving the soft tissue hinge and 
thus the blood supply from below. 


8. The anterior end of the junction of the ethmoid with the 
frontal bone. 

9. The septum between the frontal sinuses. 

Sprowl’ states that they are usually attached by a cancel¬ 
lous pedicle to the base. In sui-gical removal, he declares that 
not only tlie tumor mass and its pedicle but also the base must 
be removed to prevent recurrence. 

Frequency: The position taken on this question by various 
observers naturally is largely influenced by their own clinical 
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experience. Certainly the literature does not list any great 
number of cases, studied and reported. 

Dr. Gilbert Owen, who is to discuss this paper, from the 
standpoint of his obseiwations of referred cases studied by 



PifiT. 11. Case 3. C. B. Postoperative X-ray fllra showing normal bone texture. 


the X-ray, might, reasonably take the position that these 
tumors are not infrequent. He has seen a series of over 30 
cases. 

On the contrary, the author found his first case only after 
17 years in the specialty. At that time he had never been 
fortimate enough to have seen a single case operated upon or 
diagnosed in any clinic, conference, or postgi'aduate course, 
here or abroad. His second case did not appear until 22 years 
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later. This experience would tend to lead to the conclusion 
that such tumors are quite infrequent, if not, indeed, rare. 

Carmody,*” in 1935, collected 139 cases, giving references 
to the repoifing articles, wth the author and the journal. 

In a series of 3,610 Roentgenograms of the nasal sinuses,* 
osteomata were noted in 0.42 per cent This seems to have 



IZ. Case 3. C. B. Postot>«ratfve appearanc* of forehead. Aa the days 
follo>red there waa no untonard reaoUoa or awelllQir 


been a rather surprising observation. The first osteoma to 
have been found by Roentgen examination waa reported by 
Gappy* in 1899. 

In 1935, Beck stated that in his practice he had had four 
cases.'® 

In 1936, Sprowl* took the position that osteomata of the 
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nasal accessory sinuses were uncommon, the greatest number 
having been observed in the frontal sinuses. 

Reeve,as early as 1918, joins Friedenberg in offering an 
apology for reporting two cases of his own (one seen in 1881 
and the second in 1895) because “of the number of cases 
already on record.” His own excuse was, “That it is desirable 
to make statistics as correct as possible.” Nevertlieless, in 
discussing Reeve’s paper, Edward Jackson calls such a tumor 



Pig 13 Sho^^ Ing position of the skin-bone flap in osteoplaatlc resection 
of the anterior ^\all of the frontal sinus (Illustration taken from Prof M 
Hajek’s book Pathology and Treatment of Inflammatory Lhseoses of the 
Nasal Accessory Sinuses, published by C V lUosby Co, St Louis. Mo, 192C. 
and translated into English b> Dr J D Heltger and Dr French K Hansel 


a “rare condition.” By that time he had had only one case in 
his own practice, and that some 26 years previous. He had 
seen two other cases in consultation. 

In that same year, SewelB- presented a most interesting 
article. He considers several of the moot questions discussed 
in the current paper. He mentions that in 1880, Berlin ad¬ 
vised the enucleation of an eye, rather than to try to remove 
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a tumor that had broken thiough mto the orbit He quotes 
William MacKenzie as stating-, in 1864, that no case ol frontal 
sinus osteoma had appeared in the literatui-e. In discussing 
the origin as taking place in cartilaginous rests, he does not 
refute the possibility on occasion, but affirms that this expla- 
nabon alone cannot be accepted foi all such tumors In his 
paper, in 1918, he reports that his case was the ninety-third 



Ptff 14 Caje 4 il a Preop«rotIve X r*y Aim ahowlnjj amall otieom* In 
a larffa ilnua but with ollnicol symplom*. 


to appear in print to that date Among the cases, in the 
patliology, under the etiology he does not discuss the sessile 
type of tumor He is moat enthusiastic m regard to the Roent¬ 
gen rays being the chief means of making a diagnosis 

In 1938, Malan collected 178 cases of osteoma of the frontal 
smus.** In 1941, Leed‘ found 321 cases, a figure which he 
felt indicated that osteoma, while not common, is not rare. 

Treatment These neoplasms are benign and i\ ithout gen- 
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eral serological or cytological changes. They occur and de¬ 
velop, as a rule, within a hollow chamber that accommodates 
them, usually for a matter of years, with no revealing symp¬ 
toms. In due course, the slowly enlarging mass impinges on 
one or the other of the frontal sinus walls, so slowly, so 
gently, that resulting symptoms are not explosive or disrup¬ 
tive to the peace of mind of the victim. Obviously, with all 



Fiff 16 Case 4 M S Postoperative X-ray HJni shou inff oateoma ffoiie and 

Vrtth the clinical sjmptoms relieved 


the neai’by vulnerable structures, definite symptomatology 
nearly always eventually occurs; in fact, the tendency is to 
malign encroachment on some of the neighborhood tissues'^ 
by erosion of the inner wall, the anterior wall, the orbital 
wall, or frequently, by interference with normal drainage. 

Hart,^^ in 1943, reported a case that apparently sprang 
from the right ethmoid area and, before being studied by him, 
had extended to occupy a lai’ge part of both frontal sinuses. 
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In spite of this most extensive growth, the posterior wails 
of the frontal sinuses were (Roentgenologically) apparently 
intact; however, in the ensuing surgery one small area of 
bone erosion and dural exposure was found. Recovery was 
uneventful. 



PIS' 16 CSmo 6 E. H, X-rmr film abowUiff « -i.try im^ll oiteoma In a. v®rr 
•mail •Inua Tliv tumor fu •U«n( k* far 


Hart also quotes Gatewood and Settel as saying that up to 
1898, only 20 cases had been attacked surgically, with a 
mortality of 46 per cent. 

Begley and Hollberg’* advise conservatism in considering 
surgery. They agree that with definite signs and symptoms 
present such treatment is positively indicated. Coates and 
Krausa* take the position tliat, being entirely surgical, as soon 
as tliere are enough symptoms to warrant a diagnosis the 
treatment should be immediate removal. 
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The chief symptoms are; external deformity; headache or 
pain, cerebral paralysis; nasal discharge; vertigo; proptosis; 
Ld diplopia. W. H. Johnston>“ reported a case in 1943 where 
the most prominent symptom was dizziness, the next being 
headache. 



It is evident that usually when the tumor is relatively sma 
in a capacious sinus, there is no justification for urging imm^ 
diate surgery; however, the patient should be instructed as o 
the possibilities, and have an examination at least every wo 
or three years. Case 3 establishes what may happen in ^6 
course of a dozen years. Case 5 shows tliat size of the tumor 
alone is not the criterion, as a vei*y small tumor in a very 
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small sinus may demand early interference. Certainly Cases 
1 and 2 demonstrate signs and symptoms that positively 
necessitate no delay in surgical removal. Case 4 reveals a 



Plr. II. Ca*e I. A. U. Lateral X-ray nim »howinjp luraor maaa In froataJ 

ilnua, tblckenlnjr or opacity (n area of poatcrior plate, and peculiar abnormal 

abadea and ahadowa In tbe frontal cerebral lobe. 


tumor evidently relatively small, with no apparent impinge¬ 
ment, but with clinical symptoms which were relieved by 
surgery. 

Because of continuous, even though slow, growth, encroach¬ 
ment, erosion, pressure and encouragement of extension or 
invasion of infection, eventually bring on various symptoms, 
the possible extension and the resulting destruction it will 
bring is unpredictable Secondary infection in unoperated 
cases has been the chief cause of high mortality in the past.” 

Boher” points out that pneumoencephalus is likely to result 
whenever an air filled sinus, such as any of the paranasal 
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sinuses, has an interruption in its continuity and air enters 
the subdural space or the subai-achnoid space. In some cases 
the air may peneti’ate into the lumen of the ventricular 
system. He noted vomiting and papilledema as significant 
symptoms. 

Case 6 makes clear the very serious complicating possibili¬ 
ties of neglect or overlooking of symptoms that should warn 
and indicate much earlier study and necessary surgical action. 

Varying and doubtless in many cases quite long periods of 
sOence are followed by clear-cut signs and symptoms. With 
the increase of X-ray study of sinuses, detection of these 
silent and unsuspected tumors has probably shown an equiva¬ 
lent increase. These studies have also increased the number 
of successful results in handling such gi’owths. 

In the years before antisepsis*® the surgical moidality was 
31.2 per cent, wliile since 1875 it has fallen to only 3.7 per 
cent.® 

Surgical Procedures and Technique: In reviewing the lit¬ 
erature of the past 20 or 30 years, when surgery is indicated, 
the various authors so state and proceed to remove surgi¬ 
cally, without much discussion as to method or teclmique. It 
is probable that the usual surgery of the frontal sinus exem¬ 
plified by the Killian, Lynch or Lothrop techniques was uti¬ 
lized, or the 01 ‘bital approach mentioned by Benedict and 
Beck in a discussion in 1931.® 

Pilcher,*® in 1938, recorded a successful operation on an 
osteoma of the frontal sinus by the transcranial approach; 
however, in contrast to the general clinical reports, Vadala 
and Somers®® made a thorough study of the surgical approach 
and technique. 

1. A horseshoe temporal flap (Cushing) with a transcranial 
approach. 

2. A cuiwilinear eyebrow incision with vertical extension 
(Conley). This was used largely to inseid; a plate to 
repair postoperative deformity. 
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i. An eyebrow butterfly incision with ver-tical extension 
(Hagoman). 

4. Tile eyebrow butteifly incision bilaterally, without ex¬ 
tension vertically (Hauley). 

Any of these last thiee incisions should give adequate expo¬ 
sure, when indicated, either for osteoperiosteal flap or for 
insertion of a metal plate to repair postoperative defects. 

5. One other is mentioned, a horizontal transfrontal inci¬ 
sion (Durlmg), mainly of value if the tumor appears to 
be attached in the aiea of the frontal sinus septum 

When the anterior sinus wall is removed, m case of a laige 
tumor, the subsequent cosmetic result may be quite undesir¬ 
able. In Case 1, the authoi used the typical Kilban incision 
and removed the anterior plate of the right side, and to a 
moderate extent ovei to the left of the septum, so as fully to 
expose the tumor and to permit easier surgical attack. Even 
the right supraorbital ridge was so involved as to necessitate 
its sacrifice. 

Twenty-tivo years later (Case 2) an attempt was made to 
prevent deformity by the ltd openUum, and in Case 3 a fur¬ 
ther improvement in technique was devised by using the flap 
or hitige opei-ation. lUustiations of these three techniques, 
photographs and a moving picture film of Case 3 will be 
shown. 

SIX CASES OP FRONTAL OSTEOMATA (EPITOMIZED). 

Each showmg a clear-cut difference m its pathological, 
clinical and surgical details. 

Case I M, J Sargery was performed In AuguaU 1928 at the DatOe 
Creek (illch.) Sanitarium with the OMlsUince of Dr C O Wencke A 
large part of the anterior frontnl plate and moit of the right supraorbital 
ridge waa removed, with resulting marked deformity 

Case 2 E. J Operation performed on July 2, 1960 at the Glendale 
(Calif) Sanitarium and HoapItaL ThU patient wa* referred to tho author 
by Dr Leland R- House, nbo wa* unable to operate, duo to on acute 
Injury to his hand but was present as obierver and advl«er With the 
assistance of Dr Albert J Path the anterior frontal plate was remo\ed, 
entirely and preserved as a lid to he replaced at the conclusion of the 
lunvor ramovaL 
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Case 3: C. B. Surgery was performed on Dec. 4, 1950, at 'Wliite ilemo- 
rial Hospital. This patient was referred to the author by Dr. H. James 
Kara, who collaborated, and with the assistance of Dr. George Weyand, 
resident, a new technique was utilized, making a hinge of the frontal 
plate, base downward, and, thus, preserving a great part of the circula¬ 
tory supply. 

Case M. S. This operation was performed by Dr. Leland R. House 
at the Los Angeles County General Hospital, June 9, 1949. It la used In 
this presentation by his consent and by permission of the General Hos¬ 
pital authorities, to illustrate a relatively small tumor, with clinical 
symptoms, relieved by surgery. 

Case o: E. H. This patient was referred to Dr. Leland R. House by 
Dr. A. L. Muff, for consultation and advice. By permission of Dr. House, 
the patient is presented In this series to illustrate a very small, and still 
silent, tumor In a very small frontal sinus. If Indeed It really is frontal. 
The disproportion portends the necessity for relatively early removal of 
the tumor. 

Case 6: A. R. This patient was operated upon by Dr. Wm. T. Grant, 
neurological surgeon. White Memorial Hospital, on Feb. 26, 1948. It Illus¬ 
trates certain possibilities of Intracranial complications, in neglected 
cases, and the grave operative procedures thus necessitated. 

None of these six cases has been previously reported. 

PRESENTATION OF THE SIX CASES OF OSTEOMA OF THE FRONTAL 

SINUS IN DETAIL. 

Case 1: August, 1928. Martin J., a sturdy sheet metal worker, age 30 
years. His complaint was a bulging of the right eye, with constant diplo¬ 
pia. This had been observed several months, gradualy getting worse. 
There were no other symptoms. A tentative diagnosis of a neoplasm or 
mucocele behind the bulb was determined by X-ray study to be an oste¬ 
oma of the light frontal sinus. This was confirmed by surgery. Inciden¬ 
tally, the mucocele was also found at this time. The procedure was 
performed under local anesthesia. The sphenopalatine area, the naso¬ 
frontal region and the middle meatus were packed with cocaine mud. A 
solution of novocalne with suprarenln was used to Infiltrate the supra¬ 
orbital region, blocking both the supraorbital nerves. 

An Incision was made beginning at the external end of the right eye¬ 
brow and through it to the nasal angle. This was extended down the side 
of the nose, across the bridge, up the left side of the nose and as far 
through the left eyebrow as the supraorbital notch. 

An attempt was made to spare the anterior sinus plate, but this was 
not possible, as the tumor was found to completely fill the sinus, and, 
therefore, was lying Immediately under the outer table. In the complete 
exposure of the tumor, which weighed 12.8 gm.. It was necessary to 
remove all of the anterior wall of the right sinus and a portion of the 
anterior wall of the left. The septum between the two sinuses was prac¬ 
tically destroyed by the pressure of the growth. 

In order to remove the tumor, the right supraorbital ridge had to be 
sacrificed as certain tooth-llke processes of the neoplasm had penetrated 
the floor of the sinus so close to the ridge that separation and conserve- 
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Uon were not posilble. The anterior ethmoid region contained another 
tooth-llke projection about 1 cm. In diameter. The origin of the tumor 
WBt in the region of the right naaofrontal duct Early In the surgical 
attach an attempt was nude to bUe off a portion of the upper odge of 
the tumor. A large mastoid rongeur was ub^, but imder forcible closuro 
of the handles the Instrument broken revealing the Intense hardness of 
the bony mass. In exploring downward around the growth, an area was 
reached that waa as surprisingly soft, having the consistency of maple 
sugar. A furrow waa made In this soft bony tissue about the periphery of 
the hard growth. The osteoma was then easily rocked off and removed. 
This soft base was entirely cleaned away, down to hard, normal appearing 
bone. 

In 1880, H. Knapp stated that one ousels around the base of the 
osteoma, “not attacking It from the sorface or chisslllng or sawing it off 
plecemeaL"!! 

In 1892, Edward Jackson emphasised the “value of the drill when skill* 
fully used. In effecting safe removal of part of bony growth where the 
base bos to be left,’Ui He refers, no doubt, to the sessile soft growths. 

The right frontal duct was wen opened. There was no mucosa evident 
In the right sinus. In the orbit, however, there were several polypi and 
a quantity of mucocele materisL The mucosa of the loft frontal sinus 
was also polypoid and was completely removed. The left nasofrontal 
duct was not touched. The remnant of the septum between the slnoaes 
was removed down to the base so os to Insure drainage of both sinuses 
through either side. Two small fenestrated rubber tubes were passed 
doHix to the nasal vestibule through the right nasofrontal dnet One 
tube extended upward and outward to the outer corner of the excavation 
made by the tumor. The upper end of the other tube lay free in the 
right frontal sinus. The tubes were gradually removed beginning on the 
third day. Surgical recovery and disappearance of tbe protrusion of the 
eye and of the diplopia ensued in a abort time. 

Tbe patient valued the tumor so highly that he kept it in a bottle with 
alcohoL He returned to the cllnlo every few months to have the “alcohol 
changed.” BTIs wife recognised his evaluation of tbe tumor so well that 
when he died of pneumonia. In 1943, after 16 years, she placed the tumor 
In the casket with him; therefore. It cannot be demonstrated at this 
time. 

The postoperative facial deformity was marked. Today It, no doubt, 
would be overcome by a tantalum Implant; however, the defect did not 
seem to bo particularly disturbing to the patient nor to his family. 

Uose 2: Mr. Elwyn J, age 76, was referred to Dr. Leland R, House by 
Dr. A. L. Muff, May 29, 1960. The patient bad severe pain In the right 
frontal region and a somewhat lesser disturbance of the entire right half 
of the head. No evidence of sinusitis was found by a consultant at the 
time the pain began. The patient noticed a twelUng over the right eye 
end that the skin in the same area was very senaltlre, soft and yielding, 
not bony bard. In recent days he had developed a low grade fever 
Penicillin seemed to afford some relief. Dr. Muff had an X-ray study of 
the sinuses made on May 28. This showed a density In the right fronui 
sinus which was diagnosed as a bony growth. 

The patient first presented himself in person on July 2. Study of the 
occompanylng fllm led to the conftrmatlon of the dltgnosls of a growth, 
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leclflcally an osteoma. The tender area of the skin was soft and evl- 
mtly meant an area of erosion of the anterior sinus wall. 

Appointment was made for surgery for the morning of July 24. The 
enlng previous, Dr. House suffered an incapacitating Injury to his 
ght hand. The author was asked to take charge and to conduct the 
leratlon. Dr. A. J. Patt and Dr, George Weyand acted as assistants, 
r. Colver, recalling the experience with Case 1, proposed, to remove the 
iterlor sinus wall entirely as a cover or lid, preserve It In hot saline 
id replace It after the tumor was removed. There was a question 
hether the bone would "take,” but it was felt that nothing was risked in 
aking the attempt. Dr. Albert J. Patt, following the measurements of a 
aclng from the X-ray him, made an Incision through the soft tissues 
id periosteum about the periphery of the sinus. Next, a series of small 
•111 holes were made through the plate Into the sinus. These holes were 
len connected by a smaller drill, making a perforating furrow. The 
iterlor frontal plate was then removed. Examination of the Inner sur- 
ce showed an area of hone erosion, 12 mm. in diameter. The soft tissue 
this area was not normal and was curetted clean to the overlying 
jrmal tissue. The thinned border of the circular eroded area In the 
me was then cut back by cuvette until the thickness and appearance of 
le new border indicated approximate normality. The plate was replaced 
I a lid, and the periosteum was joined around the whole border with 
osely placed catgut sutures. 

About a month later the whole area began to be painful, red, swollen 
id very tender. It was feared that the bone was breaking down, until 
fenestrated soft rubber tube was Introduced from the lower border of 
le Incision. Considerable pus was evacuated, but In the course of a few 
lys all Inflammation subsided and the tube was removed. It was evl- 
int that the area of traumatic and Inflammatory erosion had had very 
iw leslstauce and had succumbed to the resident bacteria. At no time 
as the sinus Itself or the bone substance, In general, < Involved In the 
ifectlon. 

On Dec. 26 another X-ray study was made. (There had been two others 
nee the surgery.) The Roentgenologist reported: "There are still some 
/Idences of the bone fragments In the anterior portion of the right 
ontal sinus. There has, however, been considerable absorption of the 
one since the examination of Oct. 26, 1950. The burr holes are still 
vldent In the upper portion of the frontal plate, above the absorbing 
■ea of bone. 

Conclusions: Continued absorption of the bone fragment forming the 
iterlor wall of the right frontal sinus. Whether or not the remaining 
one represents a sequestrum Is dlfhcult to say. It probably does, how- 
ver, and la gradually being absorbed. 

The surgeon does not fully concur In this conclusion. Whether the 
one will absorb, be thrown off or survive sulRclently to make an eCD- 
lent lid Is still an open question. At present the whole area palpates 
ard, there being a dimple or retraction of skin over the area of erosion 
lat was present before surgery. 

Case 3: During the summer of 1950, Dr. H. James Hara learned of the 
rejected paper on osteoma. This recalled to him a patient that he had 
ad a number of years ago. At that time. In August, 1938, a Mrs. Caro- 
ne B. had consulted him In regard to nasal trouble. She was then 47 
ears of age. She was found by X-ray study to have, marked disease of 
le right maxillary sinus and of the right ethmoid labyrinth. A right 
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Caldwell Luc and a tranaantral ethmoldectomjr were performed by Dr 
Hara, aaslated by Dr Merrill O IMrt, resident. Durlni: tbe course 
of the radiological study, there was observed a small osteoma of the left 
frontal sinus It meosur^ about 1 cm or less in diameter and was silent 

In September, 1950, the patient at this time aged 69, was located and 
was advised to have another X ray study This new film showed that 
tbe tumor bad grown very considerably, nearly filling the sinus It 
appeared to be lobulated, the greatest diameter being 30 mm The 
patient desired to have this tumor removed 

After discussing the proposed aiiTgety, Involving a modification of tech 
nlque by Dr Colver, Dr Hara agreed to arrange for moving pictures of 
the operation. After preoperative medication Intravenous sodium penta 
thol anesthesia was Induced The eyelids of tbe left eye were closed by 
silk sutures. Novocaine Infiltration was Induced over the left eyebrow, 
across the bridge of the nose, and for a short distance along the right 
eyebrow A threeKiuorter butterfly incision was made and the skin ele* 
rated as thin as possible, leaving a thick subcutaneous layer of tissue 
over the periosteum of the frontal plate Bleeding was controlled by 
coagulation The uncovered area was demarked according to the glxe of 
the tumor, and tbe sinus outline, using the X ray film and a tracing as a 
guide About 13 penetrating bnrr holes were made by Dr George Weyand 
up the mesial border, across the superior border and down to the level 
of the brow along the outer border The line for the holes was exposed 
by an incision through the periosteum with minimum retraction. Instead 
of connecting the boles with drilling as was done In Case 2, they were 
joined by means of a sharp chisel, loosening, but conserving the bone 
snbstance Then the modification of technique was done by making two 
short Incisions in the supraorbital line Through these Incisions tbe 
chisel was insinuated and sharply tapped This broke or definitely weak> 
ened the bone of the plate horisoot^ly. but spared tbe periosteum and 
connective tissue and thus tbe circulation from below It also insur^ 
the integrity of the supraorbital border Next, on elevator was passed 
along the line of bone Inolsion on the lateral and upper borders By 
gentle loosening and then by prying or lifting, tbe horJxontal line at tbe 
brow level was cracked and the frontal plate was swung forward and 
downward like a door, using the soft tissue as a hinge The tumor eipo- 
snre and surgical accessibility were excellent. The tumor sprang from 
the ethmoid area. It was loosened by chisel and rather gentle tapping. 
This broke the stalk or base of tbe growth and it separated easily from 
its bed The soft base was adequately coretted. The tumor measured 
33 mm. vertically and 43 mm. horixontaijy 

The right frontal sinus was Inspected through a tumor produced per¬ 
foration of the septum. Thera was a moderate amount of greenish gray 
mucoid contents that was aspirated, emptying the right sinus Thera was 
no pus The mucosa apparently was normal The rest of the septum 
between the sinuses was removed No rubber tubes were passed and no 
dilating Instrumentation 'vas performed on the normally patulous frontal 
openings into the nose. 

The hinged frontal plate was swung up Into place. The lower border 
of overlying connective tissue seemed normal, the two short incisions 
not being readily visible A dozen catgut snlures were used to coapt the 
periosteal borders Silk sutures were used to close the skin incisions, 
A large pressure pad was applied over the left frontal area Poatopem- 
live progress has been uneventful. It Is evident that the Integrity of the 
bony cap has been Insured through preservation of the circulation from 
below by the uncut thick connective tissue hinge 
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In the 1926 edition of the translated textbook of Prof. 
Hajek on Nasal Accessory Sinus, there is a section on radical 
operation by the osteoplastic method. The cases reported 
were purulent frontal sinusitis and not osteoma. Brieger, 
and later Shoenbom, were given credit for the first cases well 
over 50 years ago. The outcome of Brieger's case, unfortu¬ 
nately, was not given. He resected and reimplanted the osteo¬ 
plastic flap. Shoenborn made a skin-bone flap with the base 
up. Scanty postoperative history was given, Czerny reported 
a case with cure of the suppui’ative sinusitis, effected in six 
months. 

In 1897, Golovine reported three cases with base of the flap 
downward instead of upwax'd. He considered one patient, at 
least, as cured after nine months. As to the cosmetic result, 
he said, “the traces of the operation remain scarcely visible.” 

Hajek states that “definite judgment x’egarding the value 
and dui’ation of healing after the osteoplastic resection can 
be given only after years.” The results in the hands of vari¬ 
ous surgeons were of varying success. The procedure seems 
to have fallen largely into disuse. As noted above, no case 
of osteoma, either with the base of the flap upward or down¬ 
ward, seems to have been handled by this method. 

One essential difference between these eax’ly flaps and the 
one used in Case 3 is this: The early flaps wex*e skin-bone. 
The skin incisions wei’e made immediately to the bone and 
the whole thickness resected without too much regard as to 
cosmesis. In Case 3 the skin incisions 'were carefully made, 
the skin elevated upward and as thin as practical. The bone 
flaps were made, preserving as thick a layer of vascular bear¬ 
ing connective tissue as possible. The I’eplacement sutui’ing 
was in two layers, the bone and connective tissue and the skin. 

There are two other cases, loaned to the author by Dr. 
Leland R. House, that illusti’ate the possible variations in 
relative size of the tixmor and its containing sinus. They 
emphasize the necessity of careful clinical consideration in 
making a decision as to whether and when to advise surgery. 
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Coie Marla S., aet. 65, Majr 34, 194d> This patJeot was seen and 
later operated upon hy Dr. Lel^d H. Houae, at Los Angeles County 
Qenenil Hospital. The case Is presented to Ulnstrate a tumor, relatively 
small, but demanding surgery to relieve annoying symptoms (local pain 
and left-sided headache). The X-ray film shows the smallness of the 
growth with a fairly large sinus. 

Surgery was done on June 194fl, under local anesthesia. The Lynch 
type incision was made, the anterior plate opened and partially removed 
by chisel and drill. No special attempt was made to preserve this wall 
The tnmor measured 6 mm. in diameter. The base was Just medial to 
the nasofrontal duct. 

Surgical convalescence and recovery from the annoying clinical symp¬ 
tom was uneventful. A postoperative film was made and is also repro¬ 
duced herewith. 

Odie 5: On Dec. 33, 1S60, Dr. Iceland R, House bad a patient, Mr. Eric 
H,, referred to him for consultation. No clinical details ore available. 
The probability is that the case Is symptomleas as regards the frontal 
sinus. The right frontal sinus is so small that it has scarcely Invaded the 
lower part of the frontal bone. Within 11 is a very small shadow, evi' 
dently an early osteoma. 

The diameter of the growth Is 6 or 6 mm. and the diameter of the 
sinus in that area Is 8 or 9 mm. Here is a problem^ indeed. It would 
seem that in spite of the smallness of the growth and its present silence, 
the relative absence of space for development would indicate the desira¬ 
bility of keeping early surgery in mind. It is probable that X-ray study 
at shc-month Intervals, together with the cooperation of the patient In 
observing tbs development of any clinical symptoms, will determine the 
tberapeutio coarse to pursue. When the tumor impinges against the 
sinus walls or when disturbing symptoms develop, It Is evident that sur¬ 
gical Intervention will be clearly indicated. 

Case B: In February, 1948, Mr. A. R., age 30, was studied, by Dr, Wil¬ 
liam T. Grant, neurologlcslly and by X-ray Him. A preoperatlve diagno¬ 
sis was made of osteoma of the left frontal bone (sinus) and a glioma 
of the left frontal lobe. 

On Feb. 16, surgical approach was made through the left temporo- 
frontal area using a skin-bone osteoplastJc flap, base out The osteoma 
was removed In fragments. Its base was ‘'in the anterior ethmoidal or In 
the medial part of the left frontal alnus." The osteoma was Irregularly 
knobby. The posterior sinus plate was largely eroded, and the tumor 
was firmly attached to the dura "everywhere.** The preoperative diag¬ 
nosis of glioma was changed to a postoperative diagnosis of "oyst of the 
frontal lobe due to chronic Irritation." This cyst was very large, con¬ 
taining a great aosnlity of gelatinous, yellowish fluid. 

The surgical summary records; Left frontal craniotomy with removal 
of osteoma and amputation of left frontal lobe. 

The history relates as a possible etiological factor and the resulting 
clinical course /. a fall with injury to the left forehead 17 years previous. 
2, Some sort of falling five years ago, beginning with severe headaches, 
nausea, occasional vomiting with drawing of the legs and with uncon¬ 
sciousness for a short while, occurring every two to three months imUl 
six weeks ago; and S. the past six weeks the attxicka have occurred sev¬ 
eral times a day, the patient being unable to work. 
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endoscopically. The gentle bronchoscopic aspiration of these 
patients frequently will prevent the necessity of ti’acheotomy 
and often is life-saving. It is also of great value to culture 
the aspirated material and test the oi’ganisms' sensitivity to 
antibiotics for best selection of an effective chemotherapeutic 
agent. 

We, unfortunately, have had too little opportunity to 
treat asthmatics endoscopically to be able to make a critical 
evaluation. 

Tubercular lesions are seen only diagnostically as their 
further treatment is carried out in sanitoriums. 

The modern chest surgeon now offer's much help and hope 
to a large class of patients who in the past have been largely 
neglected: those having esophageal lesions. 

Congenital lesions are not too common; we have seen about 
tlu’ee in the past two year's. The congenital stenosis offers 
highest hope of cure; the fistula cases, as a rule, do not 
survive. 

Diver'ticula is diagnosed by histor'y, X-ray and esophagos- 
copy and are usually handled by surgical excision. 

Foreign bodies like those of the broirchi are individual 
mechanical problems, and their variety is endless. 

The lye burns are still seen too frequently. We follow a 
routine similar to that of Fisher and Hicks in the handling 
of early cases; 

1. Wash stomach with mild acetic acid. 

2. Tube feed if necessary. 

3. Esophagoscope in four to five days to determine extent 
of lesion. 

A. Do a gastrostomy and retrogr'ade dilation of lesion, if 
the lesion is extensive. 

5. Use Hurst’s bougies if lesion is slight. 
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Most out of town cases are presented to us in a moat unfor¬ 
tunate condition — emaciated, dehydrated and poor surgical 
riais. We ti-eat them intravenously with blood or fluids, per¬ 
form a gastrostomy, and start rehograde dilation as soon as 
practical. 

Cardiospasm or achalasia is another obstructive lesion 
which may require the service of a cheat surgeon. Most 
cases, however, respond to some form of dilation, either the 
hydrostatic or the Hurst bougie. We have several patients 
with their own bougies, using them os necessary. 

Malignant disease of the esopliagus is not too uncommon. 
All patients with persistent retrosternal discomfort and dys¬ 
phagia should have contrast medium studies and esopbagos- 
copy. Surgery offers tliese patients palliation and frequently 
cures. 

I should like to say in closing my part of this presentation 
that I feel that the otolaryngologist doing endoscopy in the 
smaller cities has a I'esponsibility which must not be shirked, 
in ever re-emphasizing to his fellow practitioners in his own 
and in dependent communities, particularly to the general 
practitioner, tlie need for the careful examination by every 
possible means of tlie "little cough," or the "little heart 
bum,” and the “mild retrosternal pain.” It is in that way 
only that we can hope to raise the statistical average of cures 
from malignant diseases of air and food passages. 


AMERICAN ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

The 1951-1962 Home Study Courses in the basic sciences 
related to ophthalmology and otolaryngology, offered as a part 
of the educational program of the American Academy of 
Ophthalmology and Otolaryngology, will begin on Sept. 1 and 
continue for a period of 10 months. Registrations must be 
completed before Aug. 16. Detailed information and applica¬ 
tion forms may be secured from Dr. William L. Benedict, the 
executive secretary-treasurer of the Academy, 100 First Ave¬ 
nue Budding, Rochester, Minn. 



HEARING AIDS ACCEPTED BY THE COUNCIL ON 
PHYSICAL MEDICINE OF THE 
AMERICAN MEDICAL ASSOCIATION. 

April 1, 1951. 

Audivox Model Super 67. 

Manufacturer: Audivox. Inc., 269 W. 14th St., New York 11, N. Y. 

Aurex Model F and Model H. 

Manufacturer: Aurex Corp., 1117 N. Franklin St, Chicago, Ill. 

Beltone Harmony Mono-Pac; Beltone Symphonette; Beltone 
Mono-Pac Model M. 

Manufacturer: Beltone Hearing Aid Co., 1450 W. 19th St, Chicago. Ill- 

Cleartone Model 500; Cleartone Regency Model. 

Manufacturer: American Sound Products, Inc., 2464 S. Michigan Ave., 
Chicago 16, Ill. 

Dysonic Model 1. 

Manufacturer: Dynamic Hearing Aids, 43 Exchange PI., New York 5, 
N. Y. 

Electroear Model C. 

Manufacturer: American Earphone Co., Inc., 10 East 43rd St. New 
York 17, N. Y. 

Gem Hearing Aid Model V-35; Gem Model V-60. 

Manufacturer: Gem Ear Phone Co., Inc., 60 W. 29th St., New York 1, 
N. Y. 

Maico Atomeer; Maico UE-Atomeer; Maico Quiet Ear Models 
G and H. 

Manufacturer: Maico Co.. Inc., North Third St. Minneapolis, Minn. 

Mears (Crystal and Magnetic) Aurophone Model 200; 1947— 
Mears Aurophone Model 98. 

Manufacturer: Mears Hadio Hearing Device Corp., 1 W. 34th St., New 
York, N. Y. 

Micronic Model 101 (Magnetic Receiver) ; Micronic Model 303. 
(See Silver Micronic.) 

Manufacturer: Micronic Co., 727 Atlantic Ave., Boston 11. Mass. 
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Microtone T-3 Audiomatic; Microtone T-5 Audiomatic; Micro- 
tone Classic Model T9; Microtone Model 46. 

Manufacturer: Microtone Co,. 4603 Nicollet Ave,. MlnneapoUe 9. Minn. 

National Cub Model C; National Standard Model T; National 
Star Model S; National Ultrathin Model 604; National 
Vanity Model 606, 

Manufacturer; National Hearlnt Aid Laboratorlta, 816 S. Hill St.. Loe 
Angelei 14. Calif. 

Otarion Model E-IS; Otarlon Model E-2; Otarion Model E-^1; 
Otarion Models F-1, F-2 and F-3; Otarion Model G-1 
(Whispenvate). 

Manufacturer; Otarion HearluK Alda, 169 N. Dearborn St, Chicago, nt 

Paravox Models VH and VL (Standard); Paravox Model 
XT (Xtra-Thin) ; Paravox Model XTS (Xtra-Thin) ; 
Paravox Model Y (YM, YC and YC-7) (Veri-Small). 

Manufaotarer: Pamvox, Inc., 2066 E. 4th St, Cleveland, Ohio. 

Radioear Parmo-Magnetic Multipower; Radioear Penno-Mag- 
netlc Uniphone; Radio Ear All Magnetic Model 66; 
Radloear Model 63 Starlet 

Manufacturer; Et A. Mrera & Boom, 306 Beverly Rd., Mt Lebanon, Pitta- 
burgh, Po. 

Silver Micronic; Silver Micronic (Magnetic and Crystal) 
Models 202M and 202C. (See Micronic.) 

Manufacturer: Mlcroulo Corp, 101 Tremont St, Boeton 8, Maoo. 

(See Micronic.) 

Silvertone Model 108BM. 

Manufacturer: National Hearing Aid Loboratorlea, 815 S. HIU St, Loe 
Angelea 14, Calif. 

Distributor: Sears-Koebuclc & Co., 936 S. Homan Are., Chicago 7, Ill, 

Silvertone Model M-36. 

Manufacturer: Micronic Co., 727 Atlantic Ave., Boston 11, Mass. 

Distributor: Scars-Roebuck Co., 926 3. Homan Are, Chicago. 7, Ul, 

Silvertone Model P-15. 

Mauulaoturer: W. E, Johnston Mfg Co., 70aw. 40tb St, Minneapolis, 
Mlim. 

Distributor: Sears-Roebuck & Co., 936 S, Homan Ave., Chicago 7, DL 

Solo-Pak Model 99. 

Manufaotarer; Solo-Pak Electronlce Corp., Linden St, Reading, Moss. 

Sonotone Model 600; Sonotone Model 700; Sonotone Model 
900; Sonotone Models 910 and 920; Sonotone Model 926. 

ManofactareT: Sonotone Corp., Elmsford, N. Y. 
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Superfonic Hearing Aid. 

Manufacturer; American Sound Products, Inc., 2454 S. Michigan Ave., 
Chicago, ni. 

Televox Model E. 

Manufacturer; Televox Mfg. Co., 117 S. Broad St-, Philadelphia 7, Pa, 

Telex Model 22; Telex Model 97; Telex Model 99; Telex Model 
200; Telex Model 1700. 

Manufacturer; Telex, Inc., Minneapolis 1, Minn . 

Tonamic Model 50. 

Manufacturer; Tonamic, Inc., 12 Russell St., Everett 49, Mass. 

Tonemaster Model Royal. 

Manufacturer: Tonemasters, Inc., 400 S. Washington St, Peoria 2, lU. 

Trimm Vacuum Tube No. 300, 

Manufacturer: Trimm, Inc., 400 W. Lake St, LlbertyvUle, Ill. 

Unex Model “A”; Unex Midget Model 95; Unex Midget Model 

110 . 

Manufacturer; Nichols & Clark, Hathome, Mass. 

Vacolite Model J. 

Manufacturer; Vacolite Co., 3003 N. Henderson St, Dallas 6, Tex. 

Zenith Model 75; Zenith Miniature 76. 

Manufacturer: Zenith Radio Corp., 6001 Dickens Ave., Chicago, Ill. 

All of the accepted hearing devices employ vacuum tubes. 
Accepted Hearing Aids more than five years old have been 
omitted from this list for brevity. 

TABLE HEARING AIDS. 

Aui’ex (Semi-Poi*table). 

Manufacturer: Aurex Corp., 1117 N. Franklin St, Chicago (10), m. 

Precision Table Hearing Aid. 

Manufacturer; Precision Hearing Aids, 6167 W. Grand Ave., Chicago 

39, nt 

Sonotone Professional Table Set Model 60. 

Manufacturer; Sonotone Corp., Elmsford, N. Y. 

All of the Accepted hearing devices employ vacuum tubes. 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES. 


AMERICAN OTOLOC/CAL SOCIETY. 

Prealdent: Dr. Kenneth iL Day. lil Unlveraity Place, PltUburgh, Pa. 
Secretary: Dr. John R. Lindsay. 960 E. 69th St., Chicago 87, DL 
Meeting: Hotel Clarldge, AtlnnUc City, N. J., May 11-12, 1961. 

AMERICAN LARYNQOLOaiCAL ASSOCIATION. 

Prealdent: Dr. Gordon B. New, Mayo Clinic, Rocheater, Minn. 

Secretary: Dr. Louis H. Clorf, 1630 Locust SL, PhlUdelphla 2, Pa. 
Meeting: Hotel Clarldge. AUanUc City, N. J., May 9-10, 1951, 

AMERICAN LARYNQOLOQfCAL, RHINOLOQICAL AND OTOLOQICAL 
SOCIETY, INC. 

President: Dr. Louis H. Clerf. 1630 Locust St, Philadelphia 2, Po. 
Secretary: Dr. C. Staw'srt Nash, m Medical Arts Bldg., Rochester, N. Y. 
Meeting: Hotel Clarldge, AUanUc City, N. J.. May 6-8, 1961. 

AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOQY. 
Chairman: Dr. James M. Hobb, 641 David Whitney Bldg.. Detroit, Mlob 
Vice-Chairman; Dr, J. M. Robison, 1S04 Walker Are., Houston 3, Tex, 
Secretary: Dr. flnm H. Sanders, 1089 Madison Ave., Memphis 3, Tenn. 

AMERICAN BOARD OF OTOLARYNGOLOGY, 

MeeUng: Hotel John Marshall, Richmond, Va., May 1-4, 195L 
Palmer House, Chicago, BL, OcL 9-12, 1961. 

THE SECTION OF OTOLARYNQOLOQY OF THE MEDiCAL SOCIETY 
OF THE DISTRICT OF COLUMBIA. 

Chairman: Dr. Victor Alfaro. 

Vice-Chairman; Dr. Irrln Feldman. 

Secretary: Dr. Praaler Williams. 

Treasurer: Dr. John Louxan. 

Meetings are held on the third Tuesday of October, Norember, March 
and May. 7:00 PAL 

Place: Army and Navy Club, Washington, D. C. 

AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNQOLOQY. 

President: Dr. J. Mankenrte Brown, 1136 W. 6th St, Lot Angeles, Calit 
President-Elect; Dr. Derrick Vall. Chicago, BL 

EiecDtlTe Secretary: Dr. William L. Benedict Mayo Clinic, Rochester, 
Minn. 
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AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY. 

President: Dr. Wm. H. Evans, 24 Wick Ave., Youngstown, Ohio. 
President-Elect: Dr. Hugh A. Kuhn, 112 Rlmbach SL, Hammond, Ind. 
Secretary-Treasurer: Dr. Joseph Hampsey, 806 Jlay Bldg., Pittsburgh 22, 
Pa. 

Meeting: Chicago, Ill., Oct 19, 1951. 

PAN AMERICAN ASSOCIATION OF OTO-RHI NO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY. 

President: Dr. Jose Gros. 

Meeting: Third Pan American Congress of Oto-Rhlno-Laryngology and 
Broncho-Eaophagology, Havana, Cuba, January, 1962. For information 
write Dr. Chevalier L. Jackson, 3401 North Broad SL, Philadelphia 40, 
Pa. 


SECOND LATIN AMERICAN CONGRESS OF OTO.RHINO-LARYN. 
GOLOGY AND BRONCHOESOPHAGOLOGY. 

President: Prof. A. dePaula Santos. 

Secretaries: Dr. Jose deRezende Barbosa and Dr. PUnio de Mattos Barr- 
etto, Hospital das CUnlcas, Sao Paulo, Brazil. 

Time and Place: Sao Paulo, Brazil, July, 1951. 

AMERICAN BRONCHO-ESOPHAGEAL ASSOCIATION, 
President: Dr. LeRoy A. Schall, 243 Charles St, Boston, Mass. 
Secretary: Dr. Edwin N. Broyles, 1100 N. Charles St, Baltimore 1, Md. 
Meeting: Hotel Clarldge, Atlantic City, N. J., May 7-8, 1951, P. M. 

LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President; Dr. Alden H. Miller. 

Secretary-Treasurer; Dr. Victor Goodhill. 

Chairman of Section on Ophthalmology; Dr. Dennis V. Smith. 

Secretary of Section on Ophthalmology: Dr. Carroll McCoy. 

Chairman of Section on Otolaryngology: Dr. Howard P. House. 

Secretary of Section on Otolaryngology: Dr. Edwin Scobee. 

Place: Los Angeles County Medical Association Building, 1926 Wilshlre 
Blvd., Los Angeles, Calif. 

Time: 6:00 P.M., fourth Monday of each month from September to May, 
Inclusive. 

AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY. 
President: Dr. Norman N. Smith, 291 Whitney Ave., New Haven 11, Conn. 
Secretary: Dr. Joseph G. Gilbert, 111 E. 61at St., New York 21, N. Y. 

NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY. 
President: Dr. G. M. Billings, Morganton, N. C. 

Secretary and Treasurer; Dr. MacLean B. Leath, High Point, N. C. 

Time and Place: Sept 11-13, Hendersonville, N. C. Jointly with the South 
Carolina Society of Ophthalmology and Otolaryngology. 
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PACIFIC COAST OTO-OPHTHALMOLOQICAL SOCIETY. 
President: Dr. Anguatna B. Dykman, S38 Medical Dental Bldg., Portland, 
Ore. 

Secrotarr'Treaanrer: Dr. Howard P. House, U30 W. Sixth St. Loi Ange¬ 
les 17, Calif. 

Meeting: Empress Hotel. Victoria, B. C., May 27-31, 195L 

THE RESEARCH STUDY CtUB OF LOS ANGELES, INC. 
Chairman: Dr. Isaac H, Jones, 636 9. Westlake, Los Angeles, CallL 
Treasurer: Dr. Pierre Vlold, 1930 WUshlro Blvd., I*os iVngeles, Calif. 
Program Chairmen: 

Otolaryngology: Dr. Leland Q. Hunnlcutt 98 N. Madison Ave., Pasa¬ 
dena, Calif. 

Ophthalmology: Dr. Harold P. Whalman, 727 W. 7th SL, Los Angeles, 
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OSTEOMA OF THE PARANASAL SINUSES 
WITH REPORT OF THREE CASES.* 

James A. Moore, M.D., 

New York, N. Y. 

Osteoma of the nasal cavitj’ and paranasal amuses is a well 
recognized clinical entity as witnessed by the extensive litera¬ 
ture available on the subject; however, such literature as is 
available is concerned primarily with the gross and clinical 
aspects of the lesion and its surgical treatment. It is the 
author’s plan, therefore, to emphasize the histopathology of 
this fairly uncommon tumor in his review of the literature 
and presentation of three cases. 

INCIDENCE. 

Although all bones of the body may be attacked, it rs gener- 
rdly agreed that the bones of the paranasal sinuses are the 
most commonly involved. The statistics of Boenningharrs. 
completed by Dahman’ (1922), enumerated 234 cases. Twenty 
years later, Malan’ listed 468 cases of osteoma of the paranasal 
sinuses. Narr’owed down still further, the fr'ontal sinus is the 
most frequent site for the development of osteoma of the para¬ 
nasal sinuses. Of the 468 cases reported by Malan, the frontal 
srnus was involved in 89 per cent, the ethmoid sinus in 24 per 
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cent, the maxillary sinus in 9 per cent and the sphenoid sinus 
in 1 to 2 per cent. The statistics of Boenninghaus produce 
similar percentages. Teed^ (1941) reported that a survey of 
the literature revealed 321 cases of osteoma of the frontal 
sinus alone. Unfortunately, there has been no comprehensive 
survey of the cases involving the ethmoid sinuses. From a 
review of the literature in 1938, Rawlins* reported only 27 



Fig 1 Case 1 Photograph ot X-ray of sinuses showing the osteonm 
located In the outei three-fourths of the right frontal sinus 

cases of osteoma of the maxillary sinus. At that time he added 
two cases of his own and in 1940“ reported an additional case, 
making a total of 30 cases. Osteoma of the sphenoid sinuses 
is extremely I’are; in fact, Hallberg and Begley" reported in 
May, 1950, that they were unable to find a single case of 
proved osteoma originating in the sphenoid sinus. 

As to the incidence of the tumor in relation to sex, most 
authors have agi'eed that osteoma of the frontal sinus occurs 
more frequently in the male than in the female. In Teed’s 
series on the frontal sinus, the proportion was 172 to 93. Nine 
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cases of osteoma of the ethmoid sinus, of wliich si-ic were male 
and three female, were included in the Hallherg-Begley senes. 
According to Rawlins thei’e has been no appreciable in¬ 
creased incidence in the male where the mnxillaiy sinus has 
been involved. 



^LLLmlniil.umiiiilii.ulii 

FVu 1, C»»e 1 rhoiotfraph of o^ieomo. <.V) PydlcU by which lh« tumor 
uu* ntlacb«d to th« anterior wall of (ha Hlnua al the lateral angle U can 
he notoil «ro*ily that (he pedirlo U coinpo»«d of atmnffj bone while tho 
reniulnlng iUrfacc of the tumor consist* of dBriao bone 

Age distribution has been pointed out as one of tlie out¬ 
standing clinical features of osteomas. Accoiding to Arwi- 
tage,' the tumor occuis in adolescence in 60 per cent of cases 
and before tlie age of 60 in 80 per cent. Among the cases 
reported and tabulated by Carmody,* the age range was from 
11 to 61 years. 
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biastH. 



Fig. 4. Case 1. PhotoinIcroKrapli (X400). (13) Bone /ce) 

without detlnlte order; (C) loose eouiiective tisane In marrow -P * 
capillary within narrow si)ace; th) histiocyte. 


ETIOLOGY, 

Although many theories have been advanced, the exact eti¬ 
ology of this tumor is unknown. Some writers have stressed 
the importance of trauma; others have advanced the theoiy 
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tliat repeated infections may be a factor. According to Fetis- 
sof,’ the hvo most popular theories have been: 1 . develop¬ 
ment from embryonal cartilage and 5. development from em- 
biyonal periosteum. Fetissofs work, which agi'ees with that 
of Pfeiffer (1912) and Eckert (1922), is the most convincing. 
From a liistological study of four cases, he concluded: 



l^lH. 2. Case 1. I’hotoKraph Iwo nionlh« rollowlnff oiMirallim. 

1 . The growth of the osteoma takes place from the inside 
outward by the metaplasia of fibrous tissue into bone tissue. 

2. The osteoblastic ossificatory process that takes place at 
the periphery of the osteoma plays a secondary role in the 
growth of the tumor. 

d. The fibrous tissue filling the intei-stices of spongiose hone 
is the direct continuation of the periosteum covering the oste¬ 
oma from the outside. 
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4. The theory of origin of osteomas from the periosteum, 
split off at the stage of development of the organism of the 
periosteum, is the most fundamental. 

Brunner and Spiesman'" do not agree with Fetissof’s theory 
that the spongiose portion of the osteoma is the more recently 
formed and that the compact bone represents an older part of 
the tumor. They state that in the expanding osteoma there is 
a slow but continual transformation of the compacta as well 
as the spongiosa and for that reason it is impossible to state 



Flff n Gnse 2 Photogrraph of X-ra>B ahowlng the oBteoina located hi 
the middle third of the rlyht frontal elnus 


which bone was formed first. They feel that the dense bone 
or solid cortex can also be deposited by the activity of the 
periosteum which forms the periosteal compacta. In othei 
words, they appai’ently believe that the osteoblastic activity of 
the periosteum or submucosal periosteum at the periphery of 
the tumor plays a more important role in the bone formation 
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or e,Kpansion of the tumor. Petissof indicated that this took 
place but that it was of minor importance, tliat the main 
increase in size of tlie osteoma was through metaplasia of the 
connective tissue witliin tlie trabeculae of the spongiose por¬ 
tion which penetrated the tumor from the periosteum. 
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Fli? 7 CaJfQ Z. Photoffraph of osteoroa- 


SYMPTOMS AND COMPUCATIONS. 

The symptoms produced by osteoma of the paranasal 
sinuses depend upon the cavity involved and the size and 
extension of tlie tumor. The tumor is asymptomatic unless 
basal structures are pressed on or ventilation or drainage of 
the sinus involved is interfered with. In fact, the diagnosis 
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l‘‘iK s Caae 2 Lou i)ouer photomlcroK»iiph of oattoma (C) Connectl\u 
tissue rlae to oHteoblaatIc ossUlcation, tcc) eai)niaries ultliiii nutr- 

row sj)uces» (L) laniollur bono: (M) j>artlaUv obliterated nuurou 
M) oateoiU aubataiice, fS) Hponjjy bone ulth trabeculae 
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i’it; J Caay 2 Photograph three months following operation 
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is most commonly made as a result of taking routine X-ravs 
of the sinuses. To illusti-ate, Childrey” has reported that 16 
cases were noted in a review of 3,610 Roentgenogi*am 3 of the 
sinuses, or an incidence of 0.43 per cent. 



I 1*^ CftHe 1 Photoffraph of X-r*>H of the* alnuafjt Bhowlnn oataoiim 

In the left infraorbital area 


The classical symptoms of osteoma of the frontal sinus are 
dizziness, headache and deformity; however, ocular symptoms 
are not uncommon when the anterior wall and floor of the 
sinus are eroded. When such invasion of the orbit occurs, 
unilateral nonpulsating e-xophthalmos usually results with the 
globe depressed forward, downward and ouUvard. Periorbital 
swelling, proptosis, diplopia and impaired vision are asso¬ 
ciated symptoms. Supraorbital or nasociliar neuralgia may 
also result" If the direction of the growth is inward, the 
inner table is eroded, and the lesion becomes intracranial with 
losultant complications such as meningitis, brain abscess, or 
pneumoceplialus. The latter may or may not be associated 
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with cerebrospinal rhinorrhea. Growth into the region of le 
nasofrontal duct may isolate the sinus with the production o 
a mucocele or pyocele. In the series of 40 cases of osteoma of 
the frontal sinus prepared by Hallberg-Begley" seven patient, 
developed an infection of the frontal sinus on the involved side 
with resulting nasal discharge. 



FlB 11 Ci«e J PhotoKrnph ot X-ra>B “'h^^tPeVoa'nii'xlllarj 

in the left umxfllar> sinuB unU the oBteomn arisint Cro 
bone 


Because of its restricted area, the ethmoid sinus pio 
symptoms earlier when attacked by osteoma than does i 
frontal sinus. Nasal obstruction and profuse nasal disc ai 
on the involved side may be the earliest symptoms ; howevei, 
the connnonest symptom is frontal or maxillary pain. 
orbital displacement is a symptom; but, in the case ° ® ^ 
moidal osteoma, the globe usually is pushed forward and ou 
ward only, not downward as in the case of frontal inyove- 
ment. Infection of the sinus is a complication. Cushing' 
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13 Ca>«* 3 1-ou iM>\rer photonilcroffraph of ihe wleoma. Cc) Con 
•eailve tlMiiitf won <' of which i» fflvlnic rl*« to Irane bj- metaplaiila (U) "ttow 
B lacuna (L> Ifttnollar lK>ne contalnlnnr bone corpunclea arraiigod 
nut deflnilo forjii (il) marrow apacea containing connective llseue capll 
larleeaiil «i uhlnata (O) KteoblaeUi. 
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pointed out that perhaps the majority of ethmoidal osteomata 
ultimately lead to intracranial complications of one sort or 
another. He reported three such cases, in one of which cere¬ 
brospinal rhinorrea was present due to communication with 
the cerebral ventricle. In a second case, a large intracerebral 
pneumatocele was demonstrated; and a large intradural muco¬ 
cele was noted in the third case. 



Fip 14 Cuao S Pliotoyraph 
urea caused by the osteoma. 


showing: a proiniiience in 


tile Icrt liifi.Torbltii' 


As in all cases of osteoma of the paranasal sinuses, the 
symptoms produced by maxillary involvement depend on the 
direction and extent of the pressure exerted by the tumor. 
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When it presses on the infraorbital nerve, neuralgic pain 
results. Pressure causing obstruction to the tear duct pro¬ 
duces epiphora. Astigmatism and diplopia may be present 
from pressure on the eyeball; and pressure on the optic nerve 
may bring about impaired vision. Symptoms of deformity 



Plff 12 C*s» 1. rhotoffr«ph taken three monthi n/ter operation. 

may take the form of swelling of the cheek, deflection of the 
nasal wall toward the septum, downward displacement of the 
hard palate, and upward, outw’ard displacement of the eyeball. 
Exophthalmos often occurs. Suppuration of the antrum is 
common; mucocele is rare. 
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HISTOPATHOLOGY. 

Osteoma is the term applied to tumors composed of bone 
and, as Ewing^^ pointed out, should be limited to true neo¬ 
plasms. These tumors vary in size from a few grams to ^440 
gi-ams, the latter occurring in a case reported by Hilton in 

1836. 

The bones of the face, in addition to giving rise to ttue 
osteomas, also are the seat of a variety of bony 
which may be difficult to classify. Osteomas should be ditter- 
entiated from exostoses or circumscribed masses projecting 
above the bony surface and from exostoses wliich ^ 
compact or cancellous bone. From the standpoint o ^ is o- 
oathology, one is unable, as a rule, to make such a di eren la 
tion: therefore, it is important to identify each on the basis oi 
gi-oss and clinical features since the osteoma represents a neo¬ 
plasm and the capacity to destroy adjacent structures y 
expansion. Exostoses usually arise from an overgrowtli o 
subperiosteal bone on the basis of some inflammatory chang 
in the periosteum and represent hyperplastic bony phenomen^ 
Some of the hyperplasias of the maxilla may be veiy easi 
confused with true osteomas of the maxilla or with those aris 
ing within the maxillary sinus. 

Microscopically, three types of osteomas are described. 

1 . osteomas made up of ebui'nated bone (osteoma eburneum^ 

2 . spongiose osteoma (osteoma spongiosum), and 2 . mixe 
osteomas (osteoma mixtum). The mixed-type osteomas aie 
the most common; and, in fact, in most osteomas the peiipi 
eiy is made up of compact bone and the center is compose 
of spongiose. 

Osteomas originating within the sinus cavities are coveied 
with pseudostratified columnar ciliated epithelium benea i 
which is found the submucosa and periosteum. Brunnei an 
Spiesman^’ stated that in their cases the microscopic findings 
indicated that the periosteal compacta or lamellar bone at o 
surface of the tumor was laid down by the paranasal mucosa 
which serves as a periosteum. 
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The microscopic picture of osteomas in general diffei-s from 
that of normal bone in that in the compact areas dense lamel- 
lated bone with few or no Haversian canals is seen. The 
lamellae are arranged in layers parallel to the surface. The 
bony corpuscles are an-anged without definite order. The 
majority of the vascular canals run parallel to the long avis 
of the tumor. In the spongy portions there are irregular 
groups of interlacing trabeculae surrounded by connective tis¬ 
sue growing into the bony structure. The connective tissue 
within the trabeculae contains a great number of fibres be¬ 
tween which fibroblasts may be seen. As indicated by the 
work of Fetissof," it is by metaplasia from such connective 
tissue that the formation of new portions of bone occurs. 

The osteoma’s pedicle is usually composed of spongy bone 
and is penetrated by the periosteum which may run the entire 
thickness of the tumor and pass into the connective tissue fill¬ 
ing the interstices of the trabeculae. 

TREATMENT. 

Surgery is, undoubtedly, the only treatment for osteoma of 
the paranasal sinuses; however, as late as 1918, Mackehty 
(quoted by Novick”) considered an osteoma inoperable. To¬ 
day, with our improved surgical technique and antimicrobial 
therapy, the tumors should no longer be left alone until they 
have invaded or displaced neighboring structui-es or caused 
complications which may endanger life. Joseph Beck” stated 
that 48 per cent of unoperated cases of osteoma would die of 
complications arising from the presence of the tumor. Al¬ 
though this figure has been labeled "unsupported" by some, 
Hie fact that surgery is the only treatment has not been 
altered. 

There has been some divergence of opinion as to when sur¬ 
gical intervention should be undertaken. It is the author’s 
belief that once an osteoma has been demonstrated by X-ray 
and there is evidence of active growth clinically or by X-ray 
examination, the tumor should be removed. If the lesion is 
small and its location is such that moderate gro\vth does not 



MOORE: OSTEOMA OF SINUSES. 


394 

threaten adjacent structures, then the growth of the lesion 
may be followed by X-ray examination at six month to one- 
year intervals. The case of a patient, age 15, reported by 
Coates and Krauss'® demonstrates the rapidity with which 
these tumors can increase in size, particularly in the younger 
age gi-oup. Where possible, osteomas of the frontal sinus 
should be removed before the nasofrontal duct has been in¬ 
volved. To avoid intracranial complications, osteomas of the 
ethmoid sinus probably should be removed much earlier than 
those involving the frontal or maxillary sinuses. 

In dealing with osteomas, one should remove not only the 
tumor but also its pedicle in order to avoid recurrence. em 
the pedicle is attached to the posterior wall of the 
sinus, it may be necessai’y to I'emove the posterior plate o e 
sinus; even so, there is little real danger and the platy wi 
regenerate as it did in one of the cases reported by oa es 
and Krauss.“ 

Exposure of the osteoma may be accomplished by various 
incisions and approaches. For most of the frontal osteomas 
and for small lesions of the ethmoid sinus, various modi ca 
tions of the Killian incision are most suitable. In the case o 
large osteomas of the orbitoethmoidal type with inti'acrani 
extension, with or without complications, it may be necessary 
to employ the intracranial approach as advocated by Cushing 
or a combination of trans-sinal and intracranial approaci. 
Osteomas of the maxillary sinus may be approached by either 
the Caldwell-Luc or the Denker methods. 

CASE REPORTS. 

Case 1: Lt. R., a white male, aged 30, was admitted to the 
logical service of Halloran Veterans Hospital the latter part or > 
1948. The patient complained of severe right frontal and right temp 
headache. The headaches were first noticed In 1942 when they 
occur at three to five-week Intervals and last for two to three days, 
were less marked In 1944 and 1945. From December, 1946, to Jana ih 
1948, the headaches were moderately severe, recurred every three ^ 
weeks and lasted one and one-half to three days. The patient stated u* 
they were continuous from January until March, 1948. They would 
quite severe for eight to nine days, would ease off for two or three days 
and then become severe again. The patient could neither sleep nor d 
full day’s work during the severe attacks. 
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Houtine X*ray of the i»ranasal Blouses revealed a large oateoma of the 
right frontal sinus which filled the lateral three-fourths of the sinus. 

On April I, 1948, the patient was operated upon under local anesthesia. 
The anterior wall and floor of the right frontal sinus were exposed by an 
Incision along the lower margin of the eyebrow. The floor of the frontal 
■Inns was entered at Its Inner angle, using the perforating burr. The 
tumor completely filled the outer three-fourths of the sinus and could not 
be removed in toto without saorlflcing moat of the anterior wall and floor 
of the frontal sinus. The growth had almost completely eroded the ante* 
rior wall and floor of the right frontal sinus In the area of the supra¬ 
orbital foramen. Tbe osteoma was attached by a small friable pedicle to 
the anterior wall at the lateral angle of tbe sinus. The pedicle and 
adjacent bone were removed. The posterior wall of tbe sinus was Intact 
and covered by normal mucous membrane. The frontal ostium was not 
Involved and was left untouched. There was ponnal mucous membrane 
about the frontal ostium for at least 1 cm. A small catheter drain was 
Inserted at tbe outer angle and the wonnd closed In tbe routine manner. 
A pressnre dressing was applied. 

Twenty.four hours later the slnaa was Irrigated with penicillin solu¬ 
tion colored with methylene blue. The solution freely entered the nose 
and the drain was removed. The wound healed per prlmam. Postopera- 
tlrely the only subjective complaint was slight diplopia which soon 
disappeared. 

The pathology report by Dr. Oscar Auerbach follows: 

Afucfoicopio; Present U specimen of bone measuring 3 by S by 1.6 cm. 
The surfaces are lobulated and tbe lobules vary from 3 mm. to 7 mm. 
The surface U pinkish white and smooth for tbe most part, but one sur> 
face is rough.. On section, the tlssne Is stony hard. ’The cut surface Is 
white to pinkish white and the surface Is rough. 

Microtcopio: Microscopic examination shows thick and irregular bony 
trabeculae with narrovr marrow spaces. Within the marrow spaces are 
fibroblasts, histiocytes and some capillaries. 

Dlagnotit: Osteoma. 

Cose 3; B, P. C., a white mole, aged 38, was admitted to the otolaryn- 
gologlcal service of Halloran Veterans Hospital in May, 1948, with the 
chief complaint of right-sided beadaobea. 

The patient gave a history of generalised headaches occurring from 
the age of 10 until the age of 17, at which time they disappeared. He 
again developed headaches In 1943 at the age of 29. At this time they 
were localUed about the right eye with a tendency to radiate back to the 
right occipital area. At times there was a throbbing sensation In the 
right temporal ares, and about the right eye which would keep the 
patient from going to sleep. The headaches increased In severity until 
be was unable to work. 

Routine X-rays of the sinuses revealed a large osteoma of the right 
frontal sinus measuring 13 by 35 mm. In the anterior-posterior projection 
and 1 cm. In the lateral projection. 

On May 6, 1948, the patient was operated upon under local anesthesia. 
The incision was made along the lower margin of the right eyebrow. 
The floor of the frontal sinus was entered at its angle, using the per- 
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foratlng burr. The anterior wall of the frontal sinus was removed 
around the osteoma, using a small Kerrison rongeur. The tumor filled 
about one-half of the frontal sinus but did not encroach upon the frontal 
ostium. It was atta ched to the middle third of the posterior wall of the 
sinus by a very small pedicle. No destruction of adjacent bone was noted. 
The osteoma was easily freed and the base of the pedicle, which meas¬ 
ured only about 3 to 4 mni. across, was destroyed with a polishing burr. 
The mucous membrane about the frontal ostium was normal and it was 
left Intact as far out as possible, which was over 1 cm. A small catlieter 
drain was Inserted at the outer angle of the wound and the wound closed 
In the routine manner. A pressure dressing was applied. 

Postoperatlvely the sinus was Irrigated dally through the catheter 
drain with penicillin solution. The solution entered the nose freely on 
the third postoperative day and the drain was removed the following day. 
The patient developed a stitch abscess at the inner angle of the wound, 
which was easily drained and which did not Involve the sinus. The con¬ 
valescence was otherwise uneventful. Although the patient still experi¬ 
ences an occasional headache, he states that they are not of the same type 
or severity. 

The pathology report by Dr. Oscar Auerbach follows: 

Macroscopic: Present Is a portion of lobulated bone measuring 2 by 
1.5 by 1 cm. The surface for the most part is yellow-gray in color and 
smooth and in one area, 0.5 cm. In diameter, the surface la red-gray and 
roughened. 

Microscopic: Microscopic examination shows thick and irregular calci¬ 
fied bony trabeculae with, tor the most part, narrow marrow spaces. The 
spaces contain pink, dense connective tissue and the usual marrow cells 
are absent. 

Diagnosis: Osteoma of frontal sinus. 

Case 3: H. L.. a white male, aged 24, was admitted to the otolaryngo- 
loglcal service of Haltoran Veterans Hospital, Dec. 15, 1949. The patient 
had complained of a “stinging feeling" in his left cheek for two months 
prior to admission. He had noticed a hard lump under his left eye which 
had Increased In size during the past two and one-half years. 

Routine X-rays of the sinuses and X-rays of the sinuses with llplodal 
instilled into the left maxillary sinus showed a bony tumor over the left 
maxillary bone at the Junction of the maxillary and zygomatic bones. 
The tumor did not appear to enter the maxillary sinus. 

The local examination of the ears, nose and throat and the general 
physical examination were negative. 

On Dec. 21, 1949, the patient was operated upon under local anesthesia. 
The osteoma was exposed through a small horizontal skin Incision 1 cm, 
below the left Infraorbital rim. The incision was carried through the soft 
tissues and the tumor was exposed lying In a shallow trough on the 
outer upper aspect of the maxillary bone. The osteoma was easily 
removed by Introducing a curved gouge along the cleavage line found 
between the osteoma and Its bed in the maxillary bone. The osteoma was 
attached by a definite pedicle at the suture line between the maxillary and 
zygomatic bones. The base of the pedicle was destroyed with the electric 
polishing burr. The skin was closed with a single subcuticular dermal 
suture. 
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The Mthology report by Dr Oecar Auerbach follows 

ifacroicopie Present are two portions of bony tlaaue, the largeat of 
which measures by 1 4 by 1 cm. and U renJform In shape The smaller 
portion of bony tissue measures 1 by 0 6 by 0 5 cm, and Is rounded In one 
aspect and Irregular on the opposite aspect. The surface of the larger 
portion Is composed of dense pink white bone which In some aspccls Is 
smooth while in other aspects It Is slightly roughened, 

ificrotcoplo Microscopic examination shows a portion of bony tissue 
composed of wide dense trabeculae. These trabeculae rary greatly in 
thlckneaa from segment to segment. In areas the mosaic lines are proml 
nent- Some of the marrow spaces contain dense bands of connective 
tiaiae consisting of flbroblasts and capillaries while others are filled with 
fat. 

Diagnoiit Osteoma left Infraorbital region. 

COMMENTS 

Three cases of osteomas of tJie facial bones are reported. 
All tliree cases occurred in males between the ages of 24 and 
38 years In the first two cases the osteomas defimtely arose 
from within the right fiontal sinus, the pedicle arising from 
the anterior wail in the first case and from the posterior plate 
in the second In the third case the pedicle was attadied to 
the outer surface of the left ma.\illa in the infraorbital area 
near the suture line behveen the maxillary and zygomatic 
bones. The tumor did not enter the cavity of the maxillary 
sinus and must be classified as an osteoma of the maxilla 
rather than of the maxillary sinus 

There was evidence of active groivth and expansion of the 
osteoma in at least two of the cases In the first case the 
tumor had almost eroded through the anterior wall and floor 
of the right frontal sinus and was giving rise to-frontal head¬ 
ache which was presumed to be supraorbital nerve neuralgia 
and secondary to pressure from the tumor Case 3 revealed 
clinical evidence of appreciable growth of the osteoma dunng 
the two and one-half years prior to operation Although the 
tumor had attained considerable growth in the second case, we 
had no defimte clinical or X-ray evidence to indicate the 
rapidity of growth, but due to the proximity of the tumor to 
the nasofrontal duct, it was deemed wise to remove tlie growth 
before further encroachment upon this area occurred. 
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In the two cases involving the I'ight frontal sinus the naso¬ 
frontal duct had not been involved and the mucous membrane 
of the sinuses in this ai-ea was left intact and the nasofrontal 
duct was not disturbed. This allowed the mucous membrane 
to regenerate in a healthy functioning sinus. It is obvious 
that both cases were ideal for this .form of treatment. \Vliere 
osteomas of the frontal sinus are not diagnosed until they 
have involved the nasofrontal duct or, while under obseiwa- 
tion, are allowed to encroach on this area by gi’owth, the inci¬ 
dence of complications is gi*eatly increased. Even if the 
tumor is completely removed by the Lynch-type frontoethmoid 
operation where the nasofrontal duct is necessarily altered, 
the chances of a mucocele or pyocele developing within a 
period of 10 to 12 years are quite good. 

The removal of the osteoma in the third case presented no 
real pi’oblem and the cosmetic result was reasonably good. 

Grossly and microscopically, the three osteomas reported 
here showed evidence of both dense, lamellar bone and spongy 
type bone, the pedicles consisting primarily of spongy bone 
and the peripheral portions of the more dense lamellar bone; 
hence, the three would be classified as mixed osteomas. A 
typical section showing both dense osteoid bone and spongy 
bone is shown in Fig. 8, Case 2. 

Bone fonnation appeared to be derived primarily from 
metaplasia of the connective tissue peneti’ating the trabeculae 
from the pedicle (see Fig. 13, Case 3). Some bone formation 
probably occurred from the periosteum at the pei’iphei’y of 
the tumor by-an osteoblastic ossificatoiy process; however, no 
definite observations could be made on this point due to the 
limited material which was sectioned by the technician from 
each tumor. 


CONCLUSIONS. 

1 . Osteoma of the paranasal sinuses is a fairly uncommon 
tumor. The frontal sinus is most frequently involved. 

2 . Fetissof’s theory of origin of osteomas from the perios¬ 
teum is the theory most acceptable. 
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3 . Patients having symptoms suggesting osteoma of the 
paranasal sinuses should have routine X-rays of the sinuses. 

4. Evidence of an increase in the size of an osteoma sulH- 
cient to threaten adjacent structures is an indication for 
surgical removal. 

5. Surgery is the only treatment for these lesions, and care 
should be exercised to remove not only the tumor but also the 
pedicle to avoid recurrence. 
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RECRUITMENT OF LOUDNESS IN THE 
DIFFERENTIAL DIAGNOSIS OF END-ORGAN AND 
NERVE FIBRE DEAFNESS.* 

Lee G. Eby, M.D., and Henry L. Williams, M.D., 
Rochester, Minn. 

In 1936, Fowler^ described a method of testing hearing 
which was said to differentiate neural from conduction deaf¬ 
ness without recourse to determinations of the thresholds of 
either bone conduction or air conduction of sound. This test 
consists of the measurement of the recruitment of loudness 
with increasing intensity of sound. Fowler fii'st demonstrated 
the presence of recruitment by balancing the loudness of a 
sound which was alternately thrown first into one ear and 
then into the other. This was referred to as the “alternate 
binaural loudness balance” test. 

Fowler noted varying differences in loudness necessaiy for 
balance in various types of deafness. He found that the rela¬ 
tive sensation of loudness did not change in the two ears at 
any intensity of sound in conduction deafness. On the other 
hand, he observed in some cases of nerve deafness that the 
ear with the poorer hearing could hear pure tones more and 
more distinctly as the intensity was increased. In other words, 
loudness recruitment was present. “Nerve deafness” was used 
by Fowler in the broadest sense and included lesions of the 
organ of Corti as well as of the nerve fibres and ganglion cells. 

•Read at the meetinj; of the Middle Section of the American Laryngo- 
logleal. Rhlnologlcal and Otologlcal Society, Inc., Cleveland, Ohio, Jan, lo, 
1951. 

tAbatract of theals submitted by Dr, Eby to the faculty of the Graduate 
School of the University of Minnesota In partial fulfillment of the 
ments for the degree of Master of Science In Otolaryngology and itm- 
nology. 

Editor’s Note: This me. received In Laryngoscope Office and accepted for 
publication, Jan, 18, 1951. 
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The phenomenon of the recovery of relative capacity to 
hear at higher levels of intenaity by an ear which fails to hear 
at threshold of intensity is leferred to as the loudness recruit¬ 
ment phenomenon ’* 

When Due, Hallpike and Hood,’ m 1948, obsei-ved that tlie 
loudness recruitment phenomenon w as characteristically pres¬ 
ent in Mdnidre’s disease and absent in cases of VlUth nerve 
tumors and lesions at the cerebellopontine angle, they gave 
new importance to recruitment tests in the differential diag¬ 
nosis of lesions of the end-organ and nerve fibres which pro¬ 
duce deafness 

The same authors,’ one year later, reported that further ob¬ 
servations in two cases of Mdniere's disease and two cases of 
nemxifibromata of the Vlllth nerve revealed differences m the 
intelligibility of speech associated with the two lesions They 
found that, m Mdniere's disease there was a lecruitmeut of 
loudness but not recruitment of speech intelligibility, on the 
other hand, m the presence of neurofibromata, speech became 
more mtelligible with increasing amplification up to a point 
These findings sharply contradicted previous concepts as to 
the physiologic mechamsni of lecruitment. For this reason 
confirmation of the hypothesis tliat recruitment of loudness is 
present in a lesion of the epithelium of the end-organ, whereas 
recruitment of loudness is not present in a lesion of the nerve 
fibres or ganglion cells of the Vlllth nerve, was considered 
necessary 

In oui study, alternate binaural loudness balance tests weie 
performed on 82 patients with umlateral deafness diagnosed 
as MdmSre’s disease (end-organ lesion), on one patient with 
unilateral deafness thought to be the result of a vascular 
accident mvolving the organ of Corti, and on 16 patients with 
undateral auditory nerve deafness due to a variety of causes. 

In Table 1 is given the diagnosis in the 16 cases of nerve 
deafness in which alternate binaural loudness balance tests 
were made. The diagnosis of nerve fibre involvement was 
substantiated by the operative findings in eight cases Vlllth 



402 


EBY & WILLIAMS ; RECRUITMENT OF LOUDNESS. 


TABLE 1. 

LOUDNESS RECRUITMENT AND DIPLACUSIS BINAURALIS 
DYSHARMONICA IN 16 CASES OF NERVE FIBRE DEAFNESS. 





Loudness 

Case 

Diagnosis 

Diplucusls 

Recruitment 


1 Neurofibroma of right acoustic nerve.- — 

2 Meningioma at right cerebellopontine 

angle_Present 

3 Osteoma at right cerebellopontine angle — 

4 Neurofibroma of right acoustic nerve- — 

5 Menlngfioma at left cerebellopontine 

6 Astrocytoma of left temporoparietal lobe — 

7 Left Intracerebral hematoma, secondary 

to arteriovenous fistula or angioma- — 

8 Neurofibroma of right acoustic nerve_ — 

9 Paget's disease of the skull- — 

10 Pneumococclc meningitis_ — 

11 Meningitis - — 

12 Thrombosis of anterior Inferior cerebel¬ 

lar or basilar artery_ — 

13 Probable brain tumor with resulting 

VUIth nerve damage™___ — 

14 Possible VUIth nerve tumor._ — 

15 Vascular accident Involving VUIth nerve 

16 Parkinson's disease, cochlear nerve dam¬ 

age due to disturbed blood supply_ — 


nerve tumors and lesions in the cerebellopontine angle were 
found to be present. In the eight other cases in which the 
Vlllth neive fibres were presumed to be affected but opera¬ 
tion was not performed, the diagnosis was based on Roent¬ 
genologic, neurologic and otologic findings. 

Speech intelligibility tests also were made on both groups 
of patients whenever such tests were possible. 

EQUIPMENT AND TESTING METHODS. 

The routine audiometric tests were made on an Audio- 
Development Co. Audiometer, Model 50E, by an experienced 
technician in a quiet i-oom. 


Incomplete 

Incomplete 

Incomplete 
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Alternate binaural loudness balance and speech intelligibil¬ 
ity teats were carried out in a sound insulated room in which 
there was a noise level of approximately 36 db when tested 
with a general radio sound level meter These tests were 
made with a Maico El Audiometer Tliresholds for speech 
reception were determined by use of the spondee word test 
developed by Hudgins and his co-workers Speech intelligi¬ 
bility was determined by use of the phonetically balanced 
(P B ) woid lists worked out by Egan and his group at the 
Psycho-Acoustic Laboratory of Harvard Umversity 

When speech mtelligibility tests were made, the microphone 
was held 2 inches (5 08 cm ) from the exammer’s lips The 
intensity of the voice and inflection were maintamed as con¬ 
stant as possible inth tlie assistance of a speech monitoring 
meter (Maico Part No 4606) With the meter adjusted to 
the test conditions, the voice was controlled in order to cause 
a awing of the meter pointer to the 0 db point on the carrying 
phase preceding each word Then each word of the phoneti¬ 
cally balanced (P B ) word list was allowed to vary according 
to its own phonetic composition 

The mtensity level at which speech sounds became uncom¬ 
fortable to the listener was taken as the threshold of discom¬ 
fort for the ear 


RESULTS 

Loudness recruitment was absent on the alternate binaural 
loudness balance test in the eight cases of nerve deafness in 
which the diagnosis was made at operation and in all but tliree 
of the remaimng eight cases of nerve lesions In the three 
cases in which some evidence of recruitment was found, it 
was of only a slight degree and in no instance was recrmtment 
complete 

In 15 of the 16 cases of nerve fibre deafness, diplacusis bin- 
auralla dysharmomca was absent. 

In Fig 1 are shown an audiogram and the results of the 
alternate binaural loudness balance tests on a patient who had 
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a neurofibroma of the Vlllth nerve. The absence of loudness 
recruitment is indicated by the almost parallel loudness bal¬ 
ance lines joining the sound intensities which produced equal 
loudness in the two ears. Audiograms in other cases were 
similar (see Figs. 2 and 3). 

The results of alternate binaural loudness balance tests on 
33 patients whose deafness was presumed to be due to lesions 
of the end-organ of hearing are given in Table 2. Loudness 
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recruitment was present in every case. In only two cases was 
recruitment found to be incomplete within tlie limits of the 
audiometric scale. In 17 of the .S3 cases, over-recruitmenr v as 
expressed on the test. When a tone is heard by the defective ear 
with loudness equal to ih.at lieaid in the normal ear even 
though the intensity of sound delivered to the defective ear is 
less, over-recruitment is said to be present. 
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Twenty-seven of the 33 patients were tested for diplacusis 
binauralis dysharmonica. It was present in 23. Diplacusis 
binauralis dysharmonica is usually associated with a disorder 
of the end-organ of hearing. 

An audiogi’am and the I’esults of the alternate binaural 
loudness balance tests in a case of Meniei’e’s disease are shown 
in Fig. 2. The presence of loudness recruitment is sho^vn by 
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TABLE 1 

SDilMABY OF FINDINGS '"'F LoUEiNESS RECRUITMENT AND 
DIPLACUSIS BINAURALI'- D i SH.VRMONICA IN CASES 
OF ENDOPGAN DEAFNESS. 


TotaJ 

CotcK Caies 


Loudnew rocrui»u:f'* 33 


Incomplete - 

2 

Complete 

-31 

Over-recrtilM i-^rl 

17 

Dlplocuils 

_ 

Preaent _ 

23 

Absent „ 

4 


the loudness balance lines which become shorter and more 
horizontal Avith each increase of mtensity until complete re¬ 
cruitment is reached. 

Speech Tests. —In six cases of nerve fibre deafness speech in¬ 
telligibility Avaa tested by use of phonetically balanced (P. B.) 
word lists. In five of these cases speech became more and 
more intelligible as the intensity of sound Avas increased until 
the limit of the audiometric scale was reached. An example 
of such observations in a case of Vlllth nerve neurofibroma 
is shown in Fig. 1. 

In 16 of the 17 cases in which a lesion of the end-organ of 
hearing was presumed to be present and these tests were 
made, speech intelligibility reached a maximum, then declined 
as the intensity of sound was increased further Avithin the 
limits of intensity of the audiometer. An example of this ob¬ 
servation in a representative case of Mdniere’s disease is 
shoAvn (see Fig. 4). 

The dynamic range for speech was narrowed in cases of 
end-organ deafness. In 19 cases the average difference between 
the threshold for speech reception and the most comfort¬ 
able listening level Avas 18.42 db. This finding was in contrast 
to the Avider span betAveen these tAvo levels found in seven 
cases of nerve fibre deafness in Avhich the span was deter¬ 
mined. In these cases the average difference Avas 28.67 db. 



408 


BBY & WILLIAMS ; RECRUITMENT OF LOUDNESS. 


The thi-eshold of discomfort for speech was determined in 
12 cases of Meniei’e’s disease and in one case in which deaf¬ 
ness was thought to be due to a lesion in the organ of Corti. 
Of this gi-oup, the thi'eshold for discomfort was found to be 
relatively lower than that found in the seven cases of nerve 
fibre deafness in which the test was made. In seven cases of 
neiwe fibre deafness the threshold of discomfort was found to 
be beyond the limit of the audiometric scale. 
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COMMENT. 

In a discussion given on the recruitment of loudness phe¬ 
nomenon at San Francisco, in 1960, Fowler* differed sliarply 
with the conclusion of Di.v, Hallpike and Hood.’ He stated 
that in performing loudness balance tests, if one ear has nor¬ 
mal hearing and the other is deafened by a neural or so-called 
nerve deafness, the difference between the two ears at thresh¬ 
old will disappear as the sound is increased over threshold 
until at high intensities the sound appears just as loud, or 
sometimes even louder, to the deafened ear as it does to the 
normal ear. This pathologic increase in the increment of loud¬ 
ness is called “recruitment of loudness” and is pathognomonic 
of auditory neural lesions. 

In regard to the report of Dix, Hallpike and Hood, Fowler 
stated tliat their hypothesis that recruitment arises only in 
lesions of the end-organ and, therefore, its absence in neural 
deafness provided a test for the differentiation between end- 
organ and neural degeneration deafness was interesting and 
he wished that it could be true. He, however, had never ob¬ 
served it unless there was insufficient hearing to permit the 
test. He offered as evidence an audiogram taken before opera¬ 
tion in a case of neurofibroma of the Vlllth nerve in which 
recruitment was clearly shown. 

Fowler also embraced the hypothesis of von Bekesy that 
stationary or increased difference limen arises from the same 
fundamental physiologic disorder as does recruitment of loud¬ 
ness. Our findings on testing patients with degenerative nerve 
lesions and presumed endolymphatic hydrops are diametrically 
opposed to the opinion expressed by Fowier and are in agree¬ 
ment with tlie findings of Dlx, Hallpike and Hood.* 

It is of great importance that this question be settled, be¬ 
cause in the differential diagnosis of Mdniere’s disease, if one 
can have complete confidence in the differentiating value of 
the loudness balance test a forward step in the ease of differ¬ 
entiation of this disorder from conditions likely to be confused 
with it will have been taken. 
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In our experience at the Mayo Clinic we have not as yet 
been led astray by the loudness balance test. In one instance 
in which neurosurgical exploration of the cerebellopontine 
angle was done because of conflicting neurologic findings in 
the presence of loudness balance test showing complete re¬ 
cruitment no neural lesion was found and an intracranial divi¬ 
sion of the Vlllth cranial nerve relieved the symptoms. 

Eecent evidence presented tends to cast doubt on Fowler’s 
assumption that an increased or unchanged difference limen 
and the recruitment of loudness phenomenon are different 
aspects of the same underlying physiologic change. 

When the intensity of a sound is increased continuously, 
+he corresponding sensation of loudness does not increase 
ontinuously but in discrete steps. A change in intensity suf¬ 
ficient to produce a just perceptible change of loudness is 
called “the intensity difference limen for loudness.” It is well 
\no\™ that the nonnal intensity difference limen for loudness 
IS relatively large at low intensities of sensation and much 
smaller at higher intensities of sensation. When recruitment 
is assumed to be present, the difference limen is much smaller 
than noi'inal at low intensities and increases to normal values 
at higher intensities; therefore, if the difference limen in¬ 
creases or remains unchanged with increasing levels (intensi¬ 
ties) of sensation, it is assumed that recruitment is present 
If, on the other hand, the difference limen decreases with 
increasing levels of sensation, it is assumed that there is no 
recruitment.^ 

As found by Fowler,” von Bekesy and others, recruitment of 
loudness is common to both lesions of the epithelial end-organ 
and lesions of the nerve fibi'es and ganglion cells. Dix, Hall- 
•pike and Hood,” de Bruine-Altes, Mygind,”-'” and now one of 
us (Eby), have found that recruitment of loudness is not 
present in nerve fibre and ganglion cell lesions. This indicates 
that there is some important difference in physiologic back- 
gi’ounds of changes in difference limen and recruitment of 
loudness. It is for this reason that we believe Fowler’s as¬ 
sumption to be incorrect. 
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Fowler’s* theoretical explanation fits the conditions of 
change in difference limen perfectly, although as he pointed 
out it is unsatisfactory for explanation of the phenomenon of 
hyper-recruitment or over-recruitment. 

Probably the hypothe.sis .suggested by Bustamante Guma 
and Garibay best explains the diffei'ence in sudden and slower 
changes in difference lim< u Von Bekesy concluded from his 
investigation that reduetiou in the number of functioning 
nerve cells in a given ana of ihe receptor organ of hearing 
would be indicated by an incu-asing of the difference limen. 
Mygind’* considered von flake-\'s explanation completely ac¬ 
ceptable for neural lesions Mygind" accepted Shambaugh’s 
suggestion that the tectoi i il membrane is the principal factor 
in analysis of tone. He jioiu'ed out that the nerve apparatus 
has been repeatedly founo i impleteiy normal in disorders of 
hearing due to changes in the tectorial membrane; however, 
in changes In the tectori.-l membrane the distribution of 
tile secondary sound waves on the organ of Corti show an 
unregulated pattern of discontinuous waves producing the 
same effect on the sensation of loudness as is produced bv 
irregular degeneration of nerve fibres or ganglion cells. 

Whatever the virtue, or lack of it, in Mygind’s" theoretic 
explanation of the reason, change of difference limen can be 
found in both nerve deafness and end-organ deafness, the evi¬ 
dence submitted seems to bo convincing that while diplacusis 
and recruitment are different aspects of the same underlying 
process, a stationary or decreased difference limen results 
from some different physical derangement. 

' We believe, therefore, tiiat speech intelligibility tests, like 
the loudness balance tests, may be considered helpful in dis¬ 
tinguishing end-organ from nerve fibre deafness. 

SUMMARY AND CONCLUSIONS. 

Alternate binaui-al loudness balance tests were made on 32 
patients with unilateral deafness diagnosed as Mem'^re’s dis¬ 
ease, and on one patient with unilateral deafness thought to 
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be the result of a vascular accident which involved the organ 
of Coi-ti. Loudness recruitment was present in every case. In 
17 cases there was evidence of over-recruitment. 

Alternate binaural loudness balance tests also were made on 
16 patients with deafness due to degeneration of nerve fibres. 
In eight cases intracranial lesions which involved the Vlllth 
nerve were found at operation. In all eight, loudness recruit¬ 
ment was found to be absent. In eight other cases in which 
there was a probable lesion of Vlllth nerve fibres, there was 
little or no evidence of loudness recruitment. 

These findings add further evidence to indicate that loud¬ 
ness recruitment is present in a lesion of the organ of Corti 
but absent in a lesion of the auditory nerve fibres. 

Diplacusis binauralis dysharmonica was present in 23 of 27 
cases of end-organ deafness in which this was tested, whereas 
it was present in only one out of 16 cases of nerve fibre 
deafness. 

Speech intelligibility tests were made in 17 cases of deaf¬ 
ness in which it can be presumed that a lesion of the 
end-organ was present. In 15 of these 17 cases, speech intel¬ 
ligibility reached a maximum, then declined with further 
increases of intensity within the intensity range of the 
audiometer. 

Speech intelligibility tests were made in six cases of nerve 
fibre degeneration. In five of these cases, speech continued to 
become more and more intelligible with increased intensity of 
sound, until the limit of the audiometric scale was reached. 

It would seem from these findings that discrimination deaf¬ 
ness is an expression of the same fundamental disorder which 
is responsible for recruitment. 

In 19 cases of end-organ deafness in which the speech re¬ 
ception tlireshold and most comfortable listening level were 
determined, the average difference in intensity of sound 
between these two levels was 18.42 db. In the seven cases of 
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nerve fibre deafness in which these levels were determined, 
there was a wider span between them, an average difference 
of 28 67 db. 

The threshold of discomfort for speech was determined in 
12 cases of deafness due to Meniere's disease and in one case 
of deafness due to a vascular accident involving the organ of 
Corti. In every case this threshold was found to be witlim 
the limits of the audfcjmetric scale In the seven cases of nerve 
fibre deafness m which an attempt was made to determine 
this threshold, it was found in each instance to be beyond the 
limit of tlie audiometnc scale 

These findings, the early decline m the speech intelligibility, 
the decrease in the span of speech intelhgibihty, and the lower 
threshold of discomfort for speecli in our cases of end-organ 
deafness seem to indicate the presence of loudness recruit¬ 
ment In contrast the results of speech tests in our series of 
cases of nerve fibre deafness seem to indicate the absence of 
loudness recrmtment 
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OBSERVATIONS ON THE LOCAL USE OF CORTISONE 
IN THE NOSE IN ALLERGIC RHINITIS* 


J. Lewis Dill, M.D., and 
Donald S. Bolstad, M.D., (by invitBh‘on),t 
Detroit, Mich. 

Aa otolaryngologists we have been intrigued by the multi¬ 
plicity of clinical conditions which have been improved by the 
parenteral use of cortisone and ACTH. Reports in the litera¬ 
ture on allergic conditions, such as asthma, being improved, 
and polypi in the nose and sinuses disappearing after admin¬ 
istration of ACTH and cortisone made us feel that one or 
both of these might prove of benefit in allergic rhinitis. Bord- 
ley' found that ACTH given parenterally has a decided effect 
on nasal mucosa and states “in those patients with pale ede¬ 
matous polypoid nasal membranes the edema rapidly disap¬ 
peared and the color became bluish-pink.” The e-xact mode of 
action of cortisone on the tissues is not definitely known, but 
it is believed that, as a result of a blocking or neutralizing 
effect on the antigen-antibody reaction, there might be a local 
tissue desensitization. 

■ The division of ophthalmolog)' of our hospital discovered 
that topical cortisone used locally in the eye was aa successful 
as parenteral cortisone without side effects or the need for 
hospitalization. Steffensen’ reports the use of cortone acetatef 
(1 cc. cortone acetate to 4 cc. of normal saline) gave no dele¬ 
terious effect nor irritative eye symptoms, and no corneal or 
conjunctival atrophy was produced. 

•ReaJ at the mMllpff of thr Miildia S«ctloru American l^ryntroloffJcal. 
mUnolofflcal and Otolotflcai Society. Inc., at Cleveland. Ohio. Jan. 13, 1931. 

TFrom the DivUlon of Ololaryniroloffy. Henry Ford Hoapltal, ]>*lroIt 2. 
Mich. 

tThe corlleone need wa* the ll-dehydro-lT hydro>eortlco»terone acetate 
of Merck * Co., Rahway. N. J. acknowledffo with jrratltude the coopera* 
tion of Dr. J. iL Carllele. Medical Director of the Merck lAiboratorlea. 

Edltor'e Xoto: Thin ma received In Lairyncoacopo OfTlce and accepted for 
pulillcatlon, Jan. IS. 1931. 
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In view of this we were confident that a similar saline sus¬ 
pension of the cortone acetate used locally in the nose would 
have no deleterious effect on the nasal mucosa and might 
relieve allergic nasal symptoms, and the results of the oph- 
thalmological treatment suggested there would be no systemic 
effect. 


Since in its current usage the teirni “allergic rhinitis” is 
rather loosely descriptive of a congested or stuffy nose due to 
a variety of causes, we wei’e critical in our choice of cases, 
selecting 25 only after careful scrutiny of a detailed past his- 
toi-y, and after a complete ear, nose and throat examination 
and nasal smears were made. Only two of this group were 
children; 17 were men, six women. Of these cases, all had had 
nasal symptoms for many years; in many the diagnosis of 
allergic rhinitis had been made, either by other physicians or 
by us; several had asthma; 16 had nasal polypi, others had 
had polypectomies previously; 17 had been found sensitive on 
allergic studies; and most had had allergic treatment in one 
form or another, with or without benefit. 

The experimental woi’k began in April, 1950, and while the 
duration of therapy varied in each case, all patients were 
followed for several months. In order to observe any effect 
the wanner weather, with its tendency toward lessened infec¬ 
tion, might have in the relief of nasal symptoms, the cortisone 
therapy in the majority of cases was discontinued during July 
and August. 


In the preliminary phases of the investigation each patient 
underwent a four-hour period of obseiwation in the clinic, 
during which time the nose was sprayed every half hour and 
detailed examination followed each application. No general 
reactions were noted. All patients experienced relief of nasal 
stuffiness and postnasal drainage. They were re-examined 
after a 24-hour interval and all reported they were free of 
any irritation and had had no local or general symptoms. The 
first few patients so treated were then given a quantity of 
the solution with instructions to spray each side of the nose 
four times a day at home and return for further clinical 
observation. No ill effects were noted and each of the patients 
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following In the series likewise used it at home. At each 
return visit the nose, sinuses, nasopharynx and pharynx were 
carefully examined. Nasal smears were routinely made. 

Of the 26 treated, 12 (48 per cent) showed mai’ked improve¬ 
ment; seven of these had had previous allergic studies with 
recurrence of symptoms, eitlier because the specific therapy 
failed to produce relief or they had discontinued their allergic 
treatments; six (24 per cent) had some improvement, but 
were classified as doubtful; tlie balance (28 per cent) had no 
improvement and were considered as failures. 

As we were largely dependent upon the subjective response 
to evaluate our therapy, our tabulation of the results may be 
open to criticism; however, we feel these results are not much 
different from those produced by specific allergy. 

The following six cases we feel are representative of the 
series; 


IMPROVED. 

Ooftf I: E. J. Age nine, female, while. Case No 50649L In 1947, a 
history waa given oC many colds, recurrent, blocked-up ears with a mild 
conductive deofneas. A T. & A In 1948 gave relief of the blocked-up ears 
with return to normal hearing In 1948 and 1949 there were recurrent 
colds and stuffy nose. 

In April, 1960, she again complained of a stalTy nose, blocked-op ears 
and cough. Examination revealed congealed nasal mucosa which shrank 
readily with a decongestant, profuse mucus discharge In both nostiila 
and edema of the Ehistaohlan orlflcea. 

Nasal smear, April 11, 1950, showed 17 per cent eoslnopblles; April 12, 
1960, there were eoslnophllas 14 per cent- Speclflc therapy was given In 
the form of the cortisone apray every half hour for three hours. April 13, 
1950, she felt Improved, and bod less nasal congestion. Examination 
revealed only slight mucus discharge, and no edema of the Eustachian 
orifices. No eoslnophlles were found on nasal smear. The following day 
the child awoke with slight deafness and nasal stnfflness, both of which 
cleared during the day with the use of cortisone nasal spray. April 15, 
1960, there was a minimal amount of moous discharge In the naso¬ 
pharynx, no edema of Eustachian oiiflcea, no coughing or sneeilng. Nasal 
smear showed no eoslnopblles. April 22, 1950, the child was symptom- 
free. Examination revealed a clean nose and clear sinuses. On awaken¬ 
ing In the morning there was no phlegm In the throat No further ther¬ 
apy was given. 

On May 5, 1960, she was stHl symptom-free, without cough or nasal 
stufflnesa. May 25. 1960, she was still symptom-free and her father, a 
physician, thought the *"re8ult8 were mor^-elous.” Slight nasal stufllness 
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and sneezing lor two days were reported on June 8, 1950, but this cleared 
■without therapy. June 23, 1950, there was again a slight nasal stuffiness 
which lasted two days. There were no accompanying ear symptoms. One 
nasal spray each day gave complete relief. The i nasal smear showed 
5 per cent eosinophlles. On nasal examination no noticeable congestion, 
discharge or atrophy were found. 

Comment: This young girl with recurrent bouts of nasal 
stuffiness and clear nasal discharge, with elevation of eosino- 
phile count, cleared with local cortisone spray. The father 
believes child has shown marked improvement. The recurring 
allergic nasal stuffiness might have cleared spontaneously, but 
one is impressed with the rapid disappearance of the nasal 
discharge and the absence of eosinophiles in the nasal smear 
following cortisone. 

Case 2: Dr. M. J. Age 4-1, male, white. Case No. 412060. This patient 
had a history of repeated, frequent head colds, nasal congestion, nasal 
and postnasal discharge and chronic cough of many years’ duration. Had 
considerable therapy and sinus Irrigations on several occasions. 

In 1944, the antra were dark on translllumlnation; mucus discharge 
was present In both nostrils and there was nasal congestion. X-rays 
disclosed thickening of mucous membranes of ethmolds and antra with 
a polyp In the left antrum. 

Allergic studies showed four plus reaction to molds, house dust and 
bacteria; three plus to ragweed, timothy, orchard grass, June grass and 
red top. 

Specific allergic therapy, hapamlne injections, penicillin parenterally 
In courses gave no relief; alight relief was obtained with pyribenzamlne. 
Smoking and occasional drinking were discontinued without change In 
symptomatology. 

In Jlay, 1950, he complained of continuous nasal congestion and marked 
postnasal discharge, requiring at least four handkerchiefs each day. 
Nasal mucosa was red and congested on examination but shrank readily 
with a decongestant. There was a profuse, clear mucoid discharge In 
both nostrils and nasopharynx. Nasal smear showed many polys and 
only a scattered eoslnophlle. 

The cortisone nasal spray was begun, and he continued Its use at home 
four times daily. One week later he reported a 50 per cent Improvement, 
characterized by less nasal congestion aud nasal discharge, requiring two 
instead of four handkerchiefs. The coughing was not only less frequent 
but also less severe. 

In June the patient reported the good results persisted although the 
cough and symptoms recurred If the spray was discontinued. He was 
able to Bleep through the night without coughing and thought his sense 
of smell might be returning. 

He still felt Improved In July. Hla cough was slight. He still required 
two handkerchiefs. Examination revealed a red, congested nasal mucosa, 
not greatly changed from the previous examination except for a some¬ 
what lesser amount of discharge. The nasal smear showed 1 per cent 
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eoBlnophJle* Patient atated hla symptoms continued to recur when the 
toluUon was discontinued and he noted that the longer the solution waa 
used the longer the Interval of relief when the spray was discontinued 

Comment This physician with an allergic nose had had no 
benefit from any previous therapy The symptoms were defi- 
mtely relieved by cortisone only to recur if the therapy was 
discontinued The question is laised as to how long the ther¬ 
apy can be safely continued and whether or not the relief uiU 
be maintained 

Cate 5 P P Age 68 male white Case No. 404363 In 1944 this mon 
gave a history of sneeilng nua^d and postnasal discharge and asthma. 
Examination at that time revealed u nasal polyp and chronic Infection In 
the right antrum. Allergy studies loeoled a four plus reaction to duck 
feathers goose feathers rabbit ban giant ragweed timothy and orchard 
grass, three to four plus delayed reaction to house dust altemarla and to 
the bacterial proteins Specific allergic therapy ^itb improvement was 
given from 1944 through 1960 

He was aeexi on Uay 2 196o Id our clinic complaining of a stuRlness 
of the left ear Ezamloation sbu ed a fairly marked nasal congestion 
with numeroua polypi In both nostrils particularly on the right The 
right eardrum was dull retra ted but with no Inflammatory reaction 
Nasal smear showed many polymorphonuclear leucocytes but no eoaino* 
phlles. 

The local cortisone therapy was begun on May 2 1950 He returned 
May iZ 1960 at which time the polypi had almost completely disap* 
peared The patient stated be was at that time more comfortable than 
he had been for two years The nasal cortisone spray was discontinued. 
On July 8 I960 he returned for reatment because of a recurrence of 
symptoms The nasal polypi were found to have returned to their original 
site The cortisone nasal spray '^aa resumed By Aug 23 1950 the 
polypi had disappeared entirely On Oct 3 1950 examination revealed a 
clean nose no polypi and clear sinuses No evidence of atrophy of the 
nasal mucosa could be detected The patient stated he had been using 
the cortisone nasal spray once dally be waa very markedly relieved of 
bis nasal symptoms and be was generally enthusiastic about the 
treatment 

Comment One is impi eased with the fact that the nasal 
polypi disappeared and with the rapidity of their disappear¬ 
ance upon the use of the cortisone spray as well as by the fact 
that the polypi recurred when the spray was discontinued 


doubtful improvement 

Cate 1 H, A- Age 46 male whit© Case No 247933 The history in 
this caao dates back to childhood with recurrent attacks of sneering 
nasal obstmctlon and nasal discharge Three yearn previously he bad bad 
nasal polypi removed and a submucous resecUon and antromeatal win 
dows done. Following this there waa complete relief of nasal symptoms 
unUI one month prior to admission to our clinic 



420 


DILL & BOLSTAD: CORTISONE IN NOSE. 


When seen by us he complained ol a head cold with marked right¬ 
sided nasal obstruction. Examination revealed the antromeatal windows 
to he patent. There were several small polypi bilaterally and one large 
polyp In the right nostril. 

On May 23, 1950, cortisone nasal spray was begun, and continued dally. 
June 16, 1960, he stated he was breathing much more comfortably. On 
examination the polypi were found to be markedly decreasing in alie. 
The therapy was continued. On June 30, 1950, he returned with a recur¬ 
rence of the nasal symptoms and the polypi had returned to their original 
size. July 10, 1950, the polypi were removed under local anesthesia. The 
pathological diagnosis was "allergic nasal polypi.” The patient failed to 
return for additional follow-up. 

Comment: Although the patient was temporarily improved 
by the use of cortisone spray and his polypi showed some 
early tendency to decrease in size, the improvement was not 
maintained and the polyps returned to their original size even 
though the cortisone spray was continued. 

Case 5; A. C. Age 37, male, white. Case No. 600298. This patient stated 
that since moving to Detroit, nine years previously, he had had sneezing, 
nasal stuffiness and nasal discharge. The nasal polypi had been removed 
two years and two and one-half years prior to this. 

On March 4, 1950, he was treated by us tor acute maxillary slnuflltis 
and asthma, both of which responded to antibiotics and to sinus therapy 
which included sinus irrigations. April 17, 1950, examination revealed 
no evidence of sinus infection. There were several small polypi in both 
middle meat! and a slight mucus discharge in both nostrils and in the 
nasopharynx. The patient was free of asthma but stated he had a tight 
feeling in his chest, more marked in the early morning. Nasal smear 
showed no eoslnophlles. Allergic studies showed a three plus reaction to 
molds and bacteria. 

On April 17. 1950, the cortisone nasal spray was begun, and he was 
treated every half hour until six treatments had been given. There ^va8 
slight relief of his nasal symptoms and the patient thought his sense of 
smell had Improved. April 21, 1960, he stated he had noted no change in 
his sense of smell, but the postnasal drainage was less and the tightness 
of hla chest had been entirely relieved. April 28, 1960, he was symptom- 
free but again had had that morning a tight feeling in his chest. May o, 
1960, there was slight nasal stuffiness. The nasal smear was negative 
for eoslnophlles. 

He continued his therapy for six weeks with one to three-week inter¬ 
vals when no cortisone spray was used. He noted the spray gave him 
relief of the nasal symptoms, but that these recurred when the spray wm 
discontinued. An “acute cold” contracted during this period was relieved 
in an hour by pyribenzamlne 50 mgm. — the first time relief had been 
obtained with this drug. 

Comment: This patient was given a weekly vaccine injec¬ 
tion during this period, which he felt to be of doubtful bene¬ 
fit. His recun-ing nasal symptoms seemed to improve with 
cortisone, but we were unable to evaluate accurately the re¬ 
sults of the therapy. 
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NO BENEFIT. 

Cata 6: C. W. Age 40, male, white. Ca46 No. 386366. In this cose nasal 
polypi hod been removed several times In the past. In 1946, allergy stud¬ 
ies showed a four and three plus lenctlon to com, bouse dust, altemarla 
and bacteria. He was glveu specific allergic therapy and also hapamlne 
Injections with subjective improvement. 

On Sept 6, 1660, he came (o our cUnlo with symptoms of sneezing, 
nasal obstruction and profuse rhlnorrheo. Examination revealed a nose 
filled with polypi. The sinuses were clear on translllumlnatlon. The 
nasal smear was negative for eosinophlles. 

He was given cortisone to be used four times a day. After a two-week 
trial wlthont benefit he was unwilling to carry on with it any longer. 
Examination revealed no changes In the size of the polypi and at the 
patient’s request they were removed No further treatment with cortisone 
was given. 

Comment: The period of treatment may not have been 
adequate, although in other patients the symptoms were usu¬ 
ally relieved in this length of time. 

DISCUSSION. 

Cortisone, in a 1:4 dilution, appears to produce a more or 
less temporary local effect, sustained in proportion to the 
length of treatment, and which may be as beneficial perhaps 
as allergic therapy. Objectively, the use of the solution less¬ 
ened the nasal secretions and decreased the edema of the 
nasal mucosa, even in those patients who felt they had experi¬ 
enced little or no relief. Surprisingly enough, many patients 
seemed to experience relief of mild asthmatic symptoms, such 
as wheezing, cough and tightness of the chest, though severe 
asthma remained unaltered. Headaches of allergic origin may 
be relieved. Polypi may be shrunk, or may disappear; in the 
latter it is too early to determine whether or not they ^vill 
recur and. if so, what the interval before recunence will be. 
There would appear to be no correlation bet^veen the presence 
or absence of eosinophiies in tlie nasal smear and the favor¬ 
able or unfavorable response to the cortisone. 

Comment: It is our present impression that the use of cor¬ 
tisone nasal spray produces a temporary relief of the nasal 
symptoms of allergic rhinitis. To date, no untoward general 
or local effects lisve been noted. No nasal mucosal atrophy 
can be discerned. 
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We are continuing our experiment in the hope of gathering 
further data on the effects of this drug when used locally in 
the nose. It may prove to be an adjunct in the diagnosis of 
allergic rhinitis. We hope to learn whether or not the effects 
obtained are permanent, particularly where the eradication 
of nasal polypi is concerned. 
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STENOSING PEPTIC ESOPHAGITIS. 

WITH A KEPOKT OF THE RESULTS OF TREATMENT 
IN 22 CASES *t 

John L Wilson, M.D , 

San Fiancisco, Calif. 


Esophageal stncture due to nonspecific esophagitis is a 
relatively rare but important cause of esophageal obstruction. 
During the past 20 years, 22 cases of stenosis due to esopha¬ 
gitis were admitted to the Stanford University, San Fran¬ 
cisco County and SL Joseph’s Hospitals in San Francisco A 
study of the records shows that many of these patients were 
difficult problems m diagnosis and that treatment was often 
unsatisfactory. 


Esophagitis in its mild form is the commonest disease of 
the esophagus and symptoms may consist of no more than 
heartburn or sour eructations however, as a complicabon 
of esophagifas there may occur a cicatncial stricture or a “pep¬ 
tic ulcer” of the esophagus, or both It is important to avoid 
classifying these complications as separate disease entities. 
The cases to be reported here all developed esophageal steno¬ 
sis as a result of esophagitis. They are bemg considered 
together as a group pnmanly because they provided the eso- 
phagologist and the surgeon with a specific type of problem 
in the diagnosis and treatment of esophageal obstruction. 
Before presenting tins series of cases in detail, the etiology 
of esophagitis will be discussed and the differential diagnosis 
and treatment of strictures secondary to esophagitis will be 
reviewed. 


•Presented »t th* meeUntc of the Mtero Section of lb* American Ljiryn- 
Kolorlcal Rhinoloffical and Olologlcal gocietjr jna, San Franclaco OUt, 
Jan. iS igSl 

tProm tbe Denartment of SurRon of the Stanford tJnlvtraUy Medical 
School and the Deparement of Public Health, San Pranclaco County HotplUl. 
^n FiTinclaco Calif 

Editor'! Note Thla ma received In Larynffoacope Offlde and accepted for 
DubUcation April IJ 1961 
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ETIOLOGY. 

The pathological process under examination here is charac¬ 
terized by a nonspecific inflammatory reaction which begins 
in the esophageal mucosa and may extend to involve all layers 
of the esophageal wall. Single or multiple ulcers sometimes 
occur and can penetrate or even perforate the muscular coats. 
As in our cases, esophagitis may lead to intramural fibrosis 
and stricture. Esophagitis and the strictui-es resulting from 
it are practically always found at the distal end of the esopha¬ 
gus just proximal to the cardioesophageal junction. 

It is now generally accepted that esophagitis is the result of 
the corrosive action of acid gastric juice on the esophageal 
mucosa.Ferguson and his associates" have recently 
studied the effect of acid gastric juice on the esophageal, 
gastric (1 intestinal mucosa of animals and man. They found 
that tilt- ‘ ^ouhageal mucosa is especially vulnerable to damage 
by acid-p ac digestion and that gastric and intestinal mucosa 
are coii-,i(ii-iMl)ly more resistant. 

Ah 1=011 also makes the point that the mucous membrane of 
the esoph tgus has a low natural resistance to peptic diges¬ 
tion. He then calls attention to the important role of the 
mechanism at the cardia of the stomach which normally pre¬ 
vents gastiic juice from flowing back into the esophagus — 
except to a limited degree.’® Conditions which decrease or 
abolish the valve-like action at the gastric cardia will favor an 
increased reflux of stomach secretions into the esophagus. lu 
some such cases, acid gastric juice may be expected to cause 
inflammation of the esophagus. 

Actually, it does appear that esophagitis is almost always 
associated with circumstances which in one way or another 
reduce the effectiveness of the mechanism of the gastric car¬ 
dia. In this category will be found hiatal herniae, in-lyins 
gastric tubes, prolonged vomiting, comitose or moribund 
states. All of these are known to predispose to esophagitis- 

The frequent coincidence of esophagptis and hiatal hernia of 
the short esophagus type deserves special comment. Shoit 
- esophagus with a sliding hiatal hernia may be either congeni- 
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tal or acquired. In most instances, the abnormaiitj' is prob¬ 
ably acquired.’'*^** Dey et al.'* made some pertinent and 
interesting observations in dogs. By traction upon the liver or 
gall-bladder, by stretching tlie wall of the gall-bladder, cystic 
duct or stomach, or by stimulating the vagus neiwe, they were 
able to cause such reflex shortening of the esophagus that the 
cardia of the stomach was pulled up into the mediastinum. 
A short esophagus with hiatal hernia was thus temporarily 
produced. It lias been suggested that an irritant focus below 
the diaphragm in man (for example, chronic cholecystitis,*' 
peptic ulcer or gastric cancer) may cause similar reflex short¬ 
ening of the esophagus v ith hiatal hernia. Such an hiatal 
hemia would reduce the elfectueness of the mechanism of the 
cardia and permit reflu.\ of gastric juice into the lower 
esophagus as a prelude to the development of esophagitis. 
Smithers** believes that in most cases seen by the radiologist, 
the shortened esophagus and hiatal hernia are due to contrac¬ 
tion of the esophageal musculature and that normal relation¬ 
ships can be re-established by the rela.xation of esophageal 
muscle spasm. In some instances, however, there may occur 
sufficient fibrosis from esophagitis to make pennanent the 
esophageal shortening and hiatal hernia. Further progi’ession 
of the esophagitis can lead to ulcer or strictmn of the esopha¬ 
gus, or both. 

Many patients with esophagitis have a peptic ulcer in the 
duodenum or stomach or give a liistory consistent with pre¬ 
vious ulcer. In view of present concepts of tlie etiology of 
esophagitis, it is not surprising to learn that the peptic ulcer 
diathesis with its attendant hyperacidity, hypersecretion and 
vagotonia is a not uncommon background for esophagitis, 
Wangensteen and Leven" think that esophagitis is similar to 
duodenal ulcer in origin. They suggest that, next to duodenal 
ulcer, esophagitis should be considered the commonest mani¬ 
festation of ulcer disease. 

The triad of esophagitis, duodenal ulcer and hiatal hernia 
of the short esophagus type occurs clinically with striking 
frequency.® The development of these three conditions in the 
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same patient must be more than a coincidence and serves as 
an example of the inter-relationships discussed in the fore¬ 
going paragraphs. 

It has been noted that significant numbers of patients with 
strictures from esophagitis are alcoholics® (see Table 2). It is 
likely that a high alcoholic intake in some way results in an 
increased tendency to develop esophagitis. 

For our purposes we will accept the following propositions; 

1 . Acid gastric juice is the irritant responsible for eso¬ 
phagitis. 

2 . The esophageal mucosa is unusually susceptible to acid- 
peptic digestion. 

3 . When the mechanism of the gastric cardia becomes inef¬ 
fective, reflux of gastric juice into the lower esophagus 
increases and esophagitis may result. 

4. Treatment should logically be directed toward reducing 
gastric acidity or keeping gastric juice out of the esopha¬ 
gus, or both^ 


DIFFERENTIAL DIAGNOSIS. 

As stated above, esophagitis is not uncommon and generally 
causes minimal discomfort. The complications of esophagitis, 
however, produce more definite symptoms. When ulceration 
of the esophagus (usually described as “peptic ulcer of the 
esophagus”) occurs, moderate epigastric or substernal pain 
and possibly some dysphagia due to esophageal spasm may 
be the chief complaints. Massive hemorrhage or chronic blood 
loss can take place and, rarely, the ulcer will perforate the 
esophagus with devastating results. 

When esophagitis leads to stricture, the outstanding symp¬ 
tom is dysphagia. The development of swallomng difficulties 
is at times preceded for a variable period by heaidbum, sub- 
sternal distress or symptoms suggestive of peptic ulcer. The 
patient may indeed have a co-existing peptic ulcer in duo¬ 
denum, stomach or esophagus. On the other hand, painless 
and progressive dysphagia can be the only complaint. 
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Stenosing esophagitis may occur at any age. It is very rare 
in infants and children in whom it is secondary to a congeni¬ 
tally shortened esophagus with hiatal hernia.’ These stric¬ 
tures are most frequently seen in the older age group, the 
majority of patients being men over 50. Inability to eat 
satisfactorily usually results jn weight loss which may be 
considerable. Painful dysphagia and hematemesis or melena 
suggest that both stricture and ulceration are present. There 
are no characteristic physical findings. 

As a general rule, the clinician seeing the patient with 
stenosing peptic esophagitis for the first time will also have 
to consider in his differential diagnosis various other causes 
of distal esophageal obstruction. The most important of these 
are traumatic strictures (doe most often to chemical bums), 
achalasia, and neoplasm of the esophagus or stomach. 

The development of dysphagia following the ingestion of 
lye or other chemicals plus the radiological and endoscopic 
evidences of a benign esophageal stricture are usually enough 
to make tlie diagnosis obvious. There is little likelihood tliat 
strictures of this type will be confused with those due to 
esophagitis. 

Achalasia of the esophagus (also knoivn as idiopathic dila¬ 
tation, megaesophagus and cardiospasm) is seen predomi¬ 
nantly in women, occurs aiso at all ages and accounts for about 
20 per cent of cases of dysphagia.” It is important to point 
out that achalasia and stenosing peptic esophagitis are not 
the same condition nor do they represent different stages of 
the same disease. In achalasia there is dilatation, hypertrophy 
and lengthening of the esophagus without organic obstruc¬ 
tion. The distal 3 to 6 cm. of the esophagus are relatively 
narrowed and classically there is no fibrous stricture. It is 
true that inflammation may result from retained food. Also, 
it is of special interest that peptic esophagitis frequently 
develops in patients with achalasia after cardioplastic opera¬ 
tions which make possible the reflux of gastric juice into the 
esophagus.*'” In stenosing esophagitb, the esophagus shows 
minimal or no dilatation and, instead of being lengthened, the 
esophagus is often shortened with an associated hiatal hernia. 



TABLE 1. 

OPERATIONS FOR STENOSING PEPTIC ESOPHAGITIS (EXCLUSIVE OF GASTROSTOMY) AS REPORTED IN 

THE MEDICAL LITERATURE. 
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Esophagogastrostomy 1 Good Followed 3 years 

Wyndham, 1947<o Resection, esophagus with 

Esophagogastrostomy 1 Good Followed 3 months 

Haight, Resection, esophagus with 

_Esophagogastrostomy 1 Good Followed 4 yenrsi 
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TABLE 2. 

FINDINGS ASSOCIATED WITH STENOSING PEPTIC ESOPHAGITI^ 

IN 22 PATIENTS. 


Number o£ Per 

Patients Cent 


Peptic Ulcer In the Stricture-.__-.. 9 41 

Esophagitis Without Demonstrable Ulcer.. 13 59 

Hiatal Hernia (All Types).. 13 53 

Hiatal Hernia of Short Esophagus Type__-.. 9 41 

Evidence of Peptic Ulcer In Duodenum (9) or 
Stomach (1) _ -....10 45 

Combination of: 

Esophageal Stricture, 

Hiatal Hernia of Short Esophagus Type, 

and Evidence of Duodenal or Gastric Ulcer.. 6 27 

History of Heavy Alcohol Intake_ 7 32 


TABLE 3. 

RESULTS OF CONSERVATIVE TREATMENT IN 11 PATIENTS WITH 
STENOSING PEPTIC ESOPHAGITIS. 


Result No. of Cases 


Comment 


Good 3 

Poor 6 


Unknown 2 


FolloW-up periods of one and one-half, four and 
seven years. 

Two patients, followed two and seven years, 
require treatment Intermittently and are Inca¬ 
pacitated (both are alcoholic). 

Three patients continued to have symptoms un¬ 
til they died of Intercurrent diseases In two, 
nine and 10 months. It is probable that the 
malnutrition resulting from their esophageal 
strictures was a contributing factor In their 
early deaths. 

One patient died of medlastlnltis after an eso- 
phagoscopy. 

Asymptomatic a few weeks after Initial treat¬ 
ment, but no later follow-up Information ob¬ 
tainable. 
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The most difficult and important problem is to distinguish 
stenosing peptic esophagitis from carcinoma of the distal 
esophagus or gastric cardia. There is abundant evidence in 
the literature®'”''''”'’-"'^* and in the cases to be reported here 
(see Table 4) that this has sometimes proven difficult. When 
a history of dysphagia over a period of years is obtained, this, 
of course, favors a benign stricture; however, the symptoms 
of stenosing esophagitis and obstructing cancer may be quite 
the same and consist merely of dysphagia for a few weeks or 
months plus weight loss. At the San Francisco County Hos¬ 
pital, cancer was the cause of dysphagia almost 15 times as 
often as esophagitis. The relative infrequency of stenosing 
esophagitis as compared with malignant obstruction was prob¬ 
ably responsible in our series for a failure to consider seri¬ 
ously the diagnosis of esophagitis preoperatively in cases 
which, in retrospect, were quite typical. 

Roentgenographic examination in stenosing peptic esopha¬ 
gitis will disclose a partial or complete obstruction at the 
distal end of the esophagus. Specifically, the esophagi'am 
usually shows; 

1 . A proximal esophagus of normal size or with only mini¬ 
mal dilatation; 

2 . A funnel-shaped narrowing of the distal esophagus 
(without shelving margins) leading into — 

3 . An area of organic stricture of variable length (usually 
several centimeters) in which thei’e is distortion or de¬ 
struction of the mucosal pattern and sometimes definite 
ulceration. 

The esophagus will frequently be shortened and associated 
with a hiatal hernia of the sliding type so that the cardio- 
esophageal junction lies in the mediastinum, occasionally as 
high as the root of the lung (see Figs. 1-5). Hiatal hernia of 
another type may be found in some cases and examination of 
the stomach and duodenum may show signs of active or healed 
peptic ulceration. The degi’ee of esophageal obstruction may 
be increased by an element of esophageal spasm. 
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Carcinoma of the distal esophagus or gastric cardia witlt 
infiltration of the esophageal wall usually produces a Roent¬ 
gen picture of constriction which begins fairly abruptly, often 
wth shelving margins and evidence of an irregular filling 
defect in the lumen of the esophagus. The esophagus above 
obstructing cancer may be dilated but usually is not It should 



Flff. L PatUnt C. iS. affetl C7. niau DlaKnuJ.t*: Stonoalns peptic eeopha- 
ffltU. Hletory; DyephaRlo, Intermittent, elijht year*. Chronic alcoholic, 
TreatmuDt; Diet and repeated bouffinaffo. Reeult: Poor. FoilowerU two yfrara, 

be kept clearly in mind that it is impossible for the Roent¬ 
genologist to rule out cancer with absolute certainty even 
though the esophagrara may be typical of stenosing esopha- 
ptis. Not only has malignancy been known to develop in a 
stricture due presumably to esophagitis* but carcinoma is 
also occasionally associated with short esophagus and hiatal 
hernia.”-” 
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Esophagoscopy is an essential diagnostic procedure in the 
usual case of stenosing esophagitis. Not only is it impoiiant 
to establish the diagnosis as a basis for therapy but the con- 
sequencies of overlooking resectable cancer are disastrous to 
the patient. While the gross appearance of the lesion at endos¬ 
copy may be indistinguishable from carcinoma, the changes 



Pig 2 Patient F H , aged 51, male Diagnosis Stenosing peptic esopha¬ 
gitis Hl8tor> Dysphagia, one week Chronic alcoholic Treatment Ex¬ 
ploratory thoracotomy with preoperative diagnosis of carcinoma- Since no 
neoplasm found at surger>, esophagus not removed. Result Died nine 
months postoper.atively with continued severe dysphagia 


seen in the esophagus are frequently quite typical. In ob¬ 
struction due to esophagitis the mucous membrane often 
shows acute congestion for several centimeters above the 
stenosis, often with superficial discrete ulcers or extensive 
denudations. These acute superficial changes above the ob¬ 
struction are important for they usually indicate a benign 
rather than a malignant lesion. Granulation tissue may be 
seen at the stricture which feels softer and more uniform 
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than malignancy as a bougie is passed through it. When the 
Roentgenograms have been suggestive of cancer, the irregu¬ 
larities seen through tlie eaophagoscope are found to be pro¬ 
duced by extensive ulceration with granulation tissue.' 



Plff. 3. P«tient J. iL, •jfed 67. wale. DIairnoiili: BlenoilnR- pepUc *»opha- 
eJtla HUtory: Dyaphasla and ht^malemetU. three monlha. Treatment: Gaa- 
troatomy followed by tranathoraclo pUuitlo to atrlcture (Helneke-Mlkullca), 
then left phrenic Dorva Interruption- Illatal hernia and abort eaophagua 
found at operntlofi. Reault. Poor. Haa pereJilent Uyaphagla and repeated 
eeophaffeal bemorrhag^ee. Followed eli yeara 


Stephens" points out that the endoscopist can make the 
diagnosis of short esophagus and hiatal hernia when these are 
present by identifying the cardioesophageal junction well 
above the diaphragm. Biopsies immediately above the stric¬ 
ture will show esophageal mucosa, while those just below will 
contain gastric mucosa. In tlie last analysis, it is only by 
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obtaining multiple negative biopsies that carcinoma can be 
ruled out with reasonable certainty. It has been emphasized 
that some biopsies should, if possible, be taken from deep 
within the stricture® and repeated endoscopies may be neces¬ 
sary. Finally, when a suspicion of cancer remains, an explora¬ 
tory operation should be done. 



Fig 4 Patient H S, aged 51, male (Private patient of Dr Nelson J 
Howard) Diagnosis Stenoslng peptic esophagitis History D>sphagla, 
four months Treatment Carcinoma of the esophagus suspected preopera- 
tlvely Transthoracic plastic to stricture (Helneke-DIikuHcz) plus vagoto¬ 
my Result Poor Heartburn and some dysphagia persist Followed one 
year 


TREATMENT. 

Medical measures of value in esophagitis are bland, soft 
diet, frequent feedings, antispasmodics, antacids and mild 
sedation as for peptic ulcer. Elevation of the head of the bed 
to reduce the reflux of gastric juice into the esophagus while 
sleeping is advisable. 

When a stricture prevents adequate food intake, endoscopic 
dilatation is required. It may be necessary to repeat this at 
vaiying intervals for many months as the stricture has a 
tendency to close down again gradually. Benedict and Sweet® 
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found that bouginage and dietary treatment gave satisfactoiy 
results in over two-thirds of their 60 cases of stnctuie due 
to esophagitis. Certainly a thorough trial of this legimen is 
indicated. 


1 


5 



Plff 8 PaCianl F 30 mnl«. (Referr^il to author by Dr ‘Wtitler 12. 

wott ) Dlacno«[i SUnoilnu p«ptlc eBOphaglti*. Hlatori ProgrtMlve pain 
Ie*» dyaphagitt, three montha. Treatment Preoperatlvc diaffnoala of eeo 
phageal carcinoma made BeniKn atrlolure found at operation Beopbageat 
reaeotJoa and eiophaffogaatroatomy carried ouL Heeult Good, but patient 
died of acute aleohoUam 10 month# postoperative. Autopay ahowed no evi¬ 
dence of eaophagltle. 


Surgical treatment should be considered when there is 
1, failure of repeated dilatations to relieve marked dysphagia, 
S. recurrent severe esophageal hemorrhage, 3. intractable 
pam, or 4. esophageal pei*foiation Many of the patients 
with stenosmg esophagitis aie elderly and effective surgical 
measures are not without nsk. Since the indications for sur¬ 
gery are to a certain extent relative, each case sliould have 
careful individualized evaluation before an operation is under- 
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taken. There is no unanimity of opinion regarding the opera¬ 
tion of choice for stricture due to esophagitis. A discussion 
of the various procedures which have been tided in this con¬ 
dition is, therefore, in order. 
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Gastrostomy. The simplest operation which has been used 
is gastrostomy (see Fig. 6a). This permits restoring the 
patient to better nutritional state but will not necessarily have 
any influence on the stricture.^’'-'** It should now rarely, if 
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ever, be necessary to resort to gastrostomy since parenteral 
alimentation is so effective, and the insertion of a small poly¬ 
ethylene tube into the stomach at endoscopy will permit ade¬ 
quate feeding for prolonged periods while conservative meas¬ 
ures are being tried. 

EsopliUgogaatrostomy: Clark and Adams'* have success¬ 
fully employed an anastomosis of the fundus of the stomach 
to the esophagus above the level of the sti-icture (see Fig. 6b). 
This procedure will not prevent continued contact of acid 
gastric juice with the esophagus at the site of stricture and 
above it. It is conceivable that tlie inflammatory process in 
the esophagus might, therefore, extend upward to involve the 
region of the anastomosis For this reason, the operation has 
theoretical disadvantages 'vhich do not recommend it for 
general use. 

Esopliagaplasty; Heinekc-Mikulicz type of plastic procedure 
(see Fig. 6c) has been done by Sweet” in sbc patients who 
had short strictures. All patients were relieved of dysphagia, 
but two have complaints of heartburn and eructation of gas¬ 
tric contents. The result was very poor in the two cases in 
our series in which tliis operation was done (see Table 4). 
Both patients, one of whom had a vagotomy at the time of 
the plastic, developed heartburn postoperatively and dyspha¬ 
gia occurred. Since esophagoplasty neither reduces gastric 
acidity nor prevents reflux of gastric juice into the esophagus, 
it seems reasonable to predict that the long-term results will 
be unsatisfactory in a high percentage of cases treated in this 
manner. 

Repair of Hiatal Hernia: It would seem logical to attempt 
to restore the competency of the mechanism of the eardia by 
repairing a hiatal hernia should one be present When the 
stricture is not severe and the hernia is of the paraesophageal 
or sliding type without a short esophagus, this may be suc¬ 
cessful.’ When there are extensive cicatricial clianges and 
the esophagus is shortened by fibrosis, it is difficult to replace 
the esophagogastric junction below the diaphragm. Conse¬ 
quently, it is generally considered that hiatal herniae of the 
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short esophagus type are not easy to repair satisfactorily.^^'’* 
Since most hemiae associated with stenosing esophagitis are 
of the short esophagus type, repair of hiatal hernia has a 
limited usefulness but may be indicated in properly selected 
cases. 

PaHial Gastrectomy: Wangensteen and Leven*’ have re¬ 
ported good results in the treatment of seven cases of stenos¬ 
ing peptic esophagitis by a resection of three-fourths of the 
stomach as for duodenal ulcer (see Pig. 6f). They stress the 
impoi-tance of reducing gastric acidity and decreasing gastric 
emptying time. Certainly in their patients the response to 
gastrectomy was gratifying and supported their thesis that 
esophagitis is of acid-peptic origin. 

Castleton and Dolowitz’** noted the prompt healing of a 
bleeding peptic ulcer of the esophagus after a gastric resec¬ 
tion. One of our patients with stenosing esophagitis was 
relieved of dysphagia following a partial gastrectomy for 
duodenal ulcer (see Table 4). On the other hand, stricture 
due to esophagitis has been seen to occur after a gastric resec¬ 
tion for ulcer. Two such cases have been observed by Alli¬ 
son’’* and one by Van Aken.’** The details of these resections 
with estimates of the amount of stomach removed and the 
postoperative levels of gastric acidity are not reported. One 
is, therefore, not entitled to infer that gastric resection will 
not give satisfactory results if done according to Wangen¬ 
steen’s specifications; nevertheless, these cases do suggest that 
the place of partial gastrectomy in the treatment of stenosing 
esophagitis requires further evaluation based on the study of 
a gi’eater number of patients. 

Esophageal Resection and' Esophagogastrostomy (see Fig. 
6e) ; This operation has been reported more frequently than 
any other in the treatment of these benign strictures (see 
Table 1). Sweet’® has by far the greatest recorded personal 
experience with the surgical management of this disease. In 
20 patients he did an esophageal resection and esophagogas¬ 
trostomy with one postoperative death (due to coronary occlu¬ 
sion), an operative mortality of 4 per cent. The remaining 
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patients have been relieved of dysphagia, although a few 
developed digestive discomforts. These are not described in 
detail nor is the duration of foUow-up given. Sweet considers 
a wide resection of the sb-icture important in order to get 
above any inflammatory reaction in the esophageal wall which 
might dispose to recurrence of esophagitis and stricture. 

Since good or fair results liave been reported in 96 per cent 
of the 31 cases which survived resection and esophagogastros- 
tomy (see Table 1), it would seem that tliis procedme is 
better established than any other as a satisfactory operation 
for atenosing peptic esophagitis. 

Esophageal Resection and Esophagojcjunostomy (see Fig. 
6d) : Allison’ has considered the use of vagotomy in the treat¬ 
ment of peptic esophagitis but has rejected the procedure 
because he has seen peptic ulcer develop in the esophagus a 
few months after vagotomj for gastric ulcer; furthermore, 
vagotomy does nothing to altei the basic anatomical deformity 
which prevents proper function of the mechanism of the 
cardia and vagotomy will predispose to reflux by prolonging 
gastric emptying time. He has noted the development of 
ulcers in the esophagus in four of 21 patients following par¬ 
tial esophagogastrectomy with mediastinal anastomosis for 
carcinoma and these ulcers seemed to bear no relation to the 
acid secretion in what was left of the stomach. This lias led 
him to stress the primary importance of the mechanism of 
the gastric cardia. He suggests that the best protection from 
a recurrence of esophagitis is atforded by resection and eso- 
phagojejunostomy rather than esophagogastrostomy. Allison 
has done a resection and esophagojejunostomy in five patients 
with one postoperaUve death. One died a year later of tuber¬ 
culosis, but was apparently free of symptoms of esophagitis. 
The other three patients remain symptom-free, but the dura¬ 
tion of follow-up was not given. 

Esophagojejunostomy will indeed effectively prevent con¬ 
tact of gastric juice with esophageal mucosa and relief from 
esophagitis might be uniformly e,xpccted; however, a certain 
proportion of patients so treated is likely to develop serious 
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digestive complaints as a result of the loss of the gastric res¬ 
ervoir and the passage of food from esophagus directly into 
the small intestine. More experience with this interesting 
procedure will be necessai’y before its possible undesirable 
side effects can be determined. 

REPORT OP CASES. 

In the 22 cases to be reported here, the diagnosis of sten- 
osing peptic esophagitis was made by Roentgenography plus 
esophagoscopy (usually with biopsy) or by operation or 
autopsy. The stricture was just proximal to the cardioeso- 
phageal junction in all cases. There were 18 males and four 
females. They ranged in age fi-om 36 to 81 years and 18 (or 
82 per cent) were over 50 years of age. 

The chief complaint of all patients was dysphagia. Gastro¬ 
intestinal hemorrhage which varied from one-half cupful of 
fresh blood to massive losses occurred in eight patients (or 
36 per cent). One patient died of hemorrhage from a peptic 
ulcer in his esophageal stricture. 

The findings associated with stenosing esophagitis are 
shown in Table 2. The high incidence of hiatal hernia, short 
esophagus, peptic ulcer disease, and alcoholism is of interest 
and the implications of this have already been commented 
upon. Studies of gastric acidity wei’e so frequently impossible 
or impracticable because of the esophageal obstruction that 
one can draw no conclusions from these cases on the relation 
of acidity to esophagitis. 

Eleven patients were treated conservatively (see Table 3) 
and 11 were operated upon (see Table 4). A result was con¬ 
sidered “good” if the patient was eventually relieved of symp¬ 
toms, “fair” if he was improved but not asymptomatic, and 
“poor” if he was no better, worse, or relapsed promptly after 
temporary improvement. 

Discussion: This series of cases is small and the high inci¬ 
dence of poor results has no statistical significance as regards 
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the outlook for patients with stenosing eaopliagitis in gen¬ 
eral. It should be pointed out that all except two of these 
patients were from public clinic seiwices. Many were first 
seen in a late stage of their disease with serious malnutrition 
and otlier complicating illnesses. Some had neither the re¬ 
sourcefulness nor the inclination to cope with their problem. 

There were two other circumstances which influenced the 
results in the group of patients ticated surgically. Tlie first 
of these was the failure to make a correct preoperative diag¬ 
nosis. In four of the 11 surgical cases, an incorrect diagnosis 
of carcinoma of the esophagus led to an exploratory operation 
which might have been deferred for a trial of conservative 
management. These case^ weie all sufficiently characteristic 
of stenosing peptic esophagitis to have stimulated further 
study had this condition beci. seriously considered. This lim¬ 
ited experience emphasizes the fact that, although the clinical 
picture of stenosing esophagitis may closely resemble that of 
carcinoma, a careful differentiation is important in order to 
spare the patient unnecessary surgery. 

Secondly, results in our surgically treated patients were 
influenced by an uncertainty on the part of the surgeons as 
to what constitutes an adequate operation for stenosing peptic 
esophagitis. Tliis is not surprising since the condition is 
relatively rare and operative procedures are not standardized. 

On tile basis of the evidence so far reported, it seems rea¬ 
sonable to advise wide resection of the stricture and esophago- 
gastrostomy as the most satisfactory operation for stenosing 
esophagitis. Tlie vagotomy which accompanies this procedure 
plus the displacement of the fundus into the chest apparently 
combine to raduce gastric acidity and minimize reflux into 
the esophagus to such an extent that almost all patients so 
treated will remain symptom-free. 

Finally, stenosing peptic esophagitis is a serious and some¬ 
times fatal condition which is probably in many instances a 
manifestation of the peptic ulcer diathesis. Ulcer disease is 
notorious for its chronicity and tendency to remission and 
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exacerbation. The results of surgical treatment of strictures 
due to esophagitis must, therefore, be accepted with caution 
unless based on follow-up of five or more years. Since most 
reports in the literature give only the early results of surgery, 
conclusions regarding the operation of choice are necessarily 
tentative. 


SUMMARY. 

1. Esophagitis is a common disease of the esophagus which 
may lead to ulceration, stricture, or both. 

2. Reflux of acid gastric juice into the distal esophagus is 
the probable cause of esophagitis. The esophageal mucosa is 
especially vulnerable to acid-peptic digestion. 

3. Hiatal herniae and other conditions which I'educe the 
effectiveness of the mechanism of the cardia predispose to 
reflux of gastric juice into the esophagus and, therefore, to 
esophagitis. 

4. When peptic esophagitis results in esophageal stenosis, 
bouginage plus medical measures as for peptic ulcer will give 
relief in most cases. 

5. When conservative measures fail, esophageal resection 
with esophagogastrostomy is the operative procedure of 
choice. 

6. Twenty-two cases of stenosing peptic esophagitis are re¬ 
ported and I’esults of ti-eatment discussed. 

NOTE: The author acknowledges his appreciation to Nelson J. Howard, 
AI.D.. and to the University of California, Department of Surgery, at the 
San Francisco County Hospital for permission to include their patients 
in this survey. 
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PHYSICIANS' ART SHOW 

The AmerKMn Physicians Art Association iviJl have an art 
exhibit, as usual, during the A M A, Convention at Atlantic 
City, N. J., June 11 to 16,1951, inclusive. Any physician in the 
United States, Canada and Haivaii desmng to participate in 
this show should communicate with the secretary for par¬ 
ticulars. 

J. Henry Heiser & Co, Inc, Investment Managers with 
offices on the Pacific Coast, are the new sponsors of the Ameri¬ 
can Physicians Art Association and will award 200 trophies 
besides a special Helsei Trophy—a large decorative cup de¬ 
picting Yankee ingenmty This cup is to be awarded for art 
work done m any medium Also, the large Popularity Trophy 
will be awarded to the owner of the art piece receiving the 
most popular votes during the A. M. A. Convention. Over 
4,000 members of the American Physicians Art Association 
will receive shortly, entry blanks, shipping labels and rules 
about this fourteenth art exhibition. 

The Annual Art Banquet will be held Tuesday evening, June 
12, at the Marlborough-Blenheun Hotel, Atlantic City, N. J. 
Dr F. H. Redeinll, Secretary, 720 Market Street, San Fran¬ 
cisco 2, Calif. 



SURGICAL PROBLEMS INVOLVED IN THE REMOVAL 
OF GLOMUS-JUGULARE TUMORS * 

Francis L. Weille; M.D., 

Boston, Mass., 
and 

Charles S. Lane, Jr., M.D. (by invitation), 

Fort Smith, Ark. 

In 1941, Guild' described the glomus jugulare (approxi¬ 
mately 0.5 X 0.25 mm. in size), lying in the adventitial layer 
of the dome of the jugular bulb or along the tympanic bi’anch 
of the IXth nerve in its bony canal, or rarely as it lies in the 
sulcus of the promontory. This structure I’esembled the nor¬ 
mal carotid body histologically and was presumed to have 
functions like it. Four year’s later, Rosenwasser= reported the 
fii’st recognized tumor of Guild's structure, and called the 
neoplasm a “carotid body tumor’’’ of the middle ear and mas¬ 
toid. During the past five years a substantial amount of 
literature has appeared on tlris subject. Lattes and Waltner,' 
in May, 1949, were able to find a total of 18 cases of theii 
own and others, while in August, 1949, Lundgr’en' reviewed 
16, of which he himself had obser’ved four. These two lists 
overlap and diverge in such manner that they total at least 
27 cases. DeLisa’ added one case in 1950. 

Winship et al.° repoi’ted a cervical lymph node metastasis 
in one patient, while Lattes and Waltner’^ found one liver 
metastasis; othei’wise all of the tumors have been either 
benign or only locally invasive. 

The ter-minology is confusing, in that Lundgi’en' prefers 
“tympanic body tumor’’; Rosenwasser,- “carotid body-like 

•Read at the meeting- of the Eastern Section. American Laryngologlcal, 
Rhlnologlcal and Otologlcal Society, Inc., Philadelphia, Po., Jan. 12, 19oi* 

Editor’s Note: This ms. received In Laryngoscope Office and accepted for 
publication, Feb 12, 1961. 


448 


WEILLE&LANE: GLOMUS-TOGUIdUlE TUMOBS. 449 

tumor"; Lattes and Waltner,’ "nonchromaffin paraganglioma 
of the middle ear,” while we believe that the term glomus- 
jugulare tumor is the most informative. 

Although this is our preference, the term "nonchromaffin 
paraganglioma" has much to recommend it. It wDl be recalled 
embryologically that the central nervous system is derived 
from the ectodermal neural tube, and that from the ganglion 
crest of this tube are diffeientiated the spinal ganglia. Some 
of the cells of the ganglion crest migrate ventrally to form 
the sympathetic ganglia; however, others instead of becoming 
neurons develop into gland ceils, as in the adrenal medulla, 
and are aptly called paraganghonic tissue. They stain brown 
with chrome aalts, whence the temi "chromaffin.” The caro¬ 
tid body, about the size of a nee grain, has long been con¬ 
sidered paraganglionie tissue, and has histological similarity 
to a sympathetic ganglion The adrenal medulla and carotid 
body are two of many “pheoclirome organs” scattered as 
paraganglia along the sympathetic nervous system. Watika 
has been cited’ as classifj'ing the carotid body as nonchro- 
raaSin and nonepinephrine producing, yet paraganglionie; 
presumably the jugular body (glomus-jugulare) is in the 
same category. Guild' assumed the function of the glomus 
lugulare and carotid body to be similar. It will be recalled 
that the carotid body is an organ related to the reflex control 
of respiration and that its prime stimulus is anoxemia. It 
has nothing physiologically to do with carotid sinus reflexes 
regulating blood pressure. 

In gross appearance, nothing is usually characteristic about 
glomus-jugulare tumors to distinguish them from ordinary 
inflammatory aural polyps, for which they are often mistaken. 
The fact that profuse hemorrhage may occur from the slight¬ 
est trauma offers a clue to the correct diagnosis. In our 
Case 1 the Massachusetts General Hospital pathology labo¬ 
ratory rendered an interesting report regarding the gross 
pathology of the tumor examined there. "A rectangular seg¬ 
ment of red-gray tissue measuring 1.7 x 1.0 x 0.8 cm. The 
material is spongy to palpation and is sectioned with fleshy 
resistance revealing red-gray moist cut surfaces from which 
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escape large amounts of fluid blood. No vascular channels are 
visible grossly.” The histological picture explains the bleed¬ 
ing tendency, since the tumor consists of a meshwork of 
blood spaces, most of which have a single layer of endothelial 
cells separating them from cords and nests of tumor cells, 
which resemble those of sympathetic ganglia. Mitoses have 
not been reported. 

The average case will, therefore, seem to have an aural 
polyp, bleeding unduly, with chronic suppurative otitis media 
and mastoiditis. An attempt to state definitive clinical char¬ 
acteristics has been made by Lattes and Waltneri as follows: 

1. An extreme tendency to bleed. 

2. Pulsating tinnitus synchi'onous with the heartbeat. 

3. Progressive locally expansive type of growth producing 
areas of destruction in the temporal bone. 

Possibility of metastases. 

5. Long duration of symptoms with repeated polypectomies 
and recurrences. 

It is the purpose of tlris paper to describe the practical 
operative problems encountered in dealing surgically with 
glomus-jugiilai'e tumors and to report three cases that have 
been observed at the Massachusetts Eye and Ear Infirmary. 
One of these, having such a tumor present itself in both the 
ear and nasopharynx simultaneously, is of particular interest, 
in that no similar case has thus far been described in the 
literature. 


SURGICAL PROBLEMS. 

The surgical difficulties encountered in dealing with this 
locally invasive neoplasm are chiefly the risk of hemorrhage; 
recurrence: possible metastasis; danger of facial paralysis 
from local invasion or surgical trauma; and inability to em¬ 
ploy conventional anatomical landmarks in the operation. 
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event, the glomus jugulare location may be quite far 
removed from the hypotympanum. To compress the lat¬ 
eral sinus and tie the internal jugular vein would not 
control blood flow from the inferior petrosal, or the arte¬ 
rial supply of the bulb from the ascending pharyngeal 
artery; therefore, we feel that the bulb must be spared. 

4. Facial paralysis or weakness is of frequent occurrence 
in glomus-jugulare tumors. Our Case 3 had had a com¬ 
plete peripheral Vllth nerve palsy for eight years prior 
to admission to the Infirmary. It had followed a sec¬ 
ondary radical mastoidectomy. It seems likely from the 
history that an unrecognized glomus tumor was present 
then. 

In listing all available cases in the literature and their 
own as 18, Lattes and Waltner-’ found 10 to have facial 
paralysis or weakness, with six preoperative and four 
postoperative. Gentleness in dissection of the region of 
the Vllth nerve is important while removing the main 
tumor mass and may seem difficult in the presence of 
profuse bleeding. 

The very thin horizontal portion of the Fallopian 
canal between the geniculate ganglion and crest of the 
horizontal semicircular canal must be given special care 
as a prophylactic measure. A paralysis from local inva¬ 
sion of the nerve may be a pari; of the disease, but an 
earnest effort should be made to avoid it from simple 
surgical trauma. 

5. It is our belief that inability to employ the usual ana¬ 
tomical landmarks, specifically the horizontal semicircu¬ 
lar canal, in the operation may account for an occasional 
postoperative facial paralysis. Almost as good orienta¬ 
tion can be obtained by creation of the tympanic spines 
(spina tympanica major and minor) when the bridge 
is removed. These spines lie external and anterior to the 
Fallopian canal, and provide adequate orientation until 
the main tumor mass is excised, thereby exposing the 
horizontal canal. 
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The technique described below was utilized in Case 1: 

The classical Lempert endaural incisions were used, and 
adequate exposure of the mastoid cortex was obtained. A 
perforating electric burr was used to create a triangular¬ 
shaped opening in the mastoid bone in McEwen's triangle, 
the apex of the opening being directed toward the mastoid 
antnun. An oval cutting bun- or a round semipolishing burr 
was then used to deepen this defect until the antrum was 
found. 

The antrum was filled with very vascular tumor tissue 
from which free bleeding issued. This was controlled by 
exerting pressure with small gauze strips. The location of the 
horizontal semicircular canal, which would have followed as 
the next step in a conventional radical mastoidectomy, was 
deferred. The reason for this was that any manipulation of 
the tumor tissue increased the bleeding. A search for con¬ 
ventional landmarks by removing this vascular tissue was not 
feasible. 

The principle then used was removal of bone with an elec¬ 
tric driven burr from ai-ound the tumor tissue without touch¬ 
ing the neoplasm itself. In oi-der to accomplish this, the 
posterior-superior canal wall was thinned down and lowered, 
and the bridge was removed. The anterior and posterior 
tympanic spines wei-e then visible. Using these structures as 
landmarks, the removal of the posterior-superior canal wall 
was continued and the epitjonpanum was widened. 

Removal of this bone did not entail traumatizing any of 
tile tumor. The neoplasm was kept free of the burr by gentle 
pressure with a small elevator. Bleeding was thus kept at a 
minimum. 

Though the horizontal semicircular canal had not been seen, 
the approximate course of the horizontal portion as well as 
the beginning of the descending portion of tlie facial nerve 
could be detei-mined. With the position of the nerve in mind, 
removal of bone necessary to open the middle ear widely was 
continued. 
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Because the inner portion of the canal wall epithelium 
appeared to be involved with tumor, this portion of skin was 
sacrificed. This Avas accomplished by cutting in circular fash¬ 
ion across the skin of the canal outside the limit of extent of 
tumor tissue and then separating the skin from the bony 
canal wall from without inward to the tympanic sulcus. Then 
the remainder of the bone woi'k at the margin of the middle 
ear space and external auditory meatus was completed witli 
the electric burr. 

There now presented a sizable block of neoplasm from the 
outer margins of wliich bone had been removed. Very gentle 
reparation of this tumor tissue from the bone that lay deep 
to it was accomplished with a small Lempert periosteal ele¬ 
vator. When sufficiently freed, it was possible by rapid dis¬ 
section to remove en bloc the mass which had filled the 
mastoid antrum, middle ear, and inner portion of the external 
auditory meatus. Free bleeding was encountered as the block 
was removed, but this was controlled by firm pressure with 
gauze packing. A small amount of neoplastic tissue was left 
in the floor of the middle ear cavity where the tumor ap¬ 
peared to arise from the jugular bulb. As much residual 
neoplasm .is possible was teased away until violent but easily 
controlled hemorrhage, apparently from the jugular bulb, was 
encountered. It was not of practical value to remove more 
tissue in this region. Other than for this, it was felt that 
complete excision of the tumor was accomplished. A complete 
radical mastoid cavity had been created; it was then finished 
completely. 

Nine days later, a tumor clinic consultation was requested 
regarding possible irradiation of the hypotympanic region. 
The specialist from the X-ray department there made the 
following answer: “The histology of glomus tumor arising in 
the ear is essentially that of glomus tumors elsewhere in the 
body. They are notoriously radioresistant, and there is no 
reason to presume that those in this location should be more 
responsive. The literature is quite wanting in any enthusi¬ 
astic statement regarding the value of X-ray treatments, 
although a number have been recorded. Treatment is not 
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without hazard to the normal tissues in which the tumor lies, 
and I would not recommend this procedure. Even metastases 
have not been reported as having been favorably influenced 
by treating with X-ray.” 

On the seventeenth po3topei*ati\'e day, however, we decided 
to implant into the tympanum two radon seeds of one milli- 
curie each. This was done under local anesthesia. 

On the twenty-fifth day after operation the cavity was sWn- 
grafted, and it healed uneventfully. Further details will be 
mentioned in the followmg case report. 

CASE REPORTS. 

Cate J: L, C, a 41-year old white female, was referred to the Massa* 
chuietU Eye and Ear Infirmary on July 6. 194S. by a private physician, 
viith a Ulagnoala of polyp of the I*-ft middle ear 

The hUtory wa* aa follows Eighteen year* previously she had devel* 
oped a allghc hearing loss in her left ear which had not noticeably 
increased until the months Immediately following the birth of her fourth 
child on Dec. 11, 1915. At this time she also noticed an Increase In the 
quantity and frequency of a ‘buzzing tinnitus which had occorred Inter* 
mIttentJy for several yean 

In May, 1946, while she was I'^mo^ing cerumen from her left ear with 
a hairpin, the hairpin **ap]>eared to get caugbr in the ear canal, and 
when she removed It there was slight bleeding from the canal for a few 
m/nntea. During the following week she developed a purulent, foul* 
smelling otorrhea with a definite increase in the hearing loss In this ear 

In July, 1946, with the paJnlean otorrhea still present, she first con¬ 
sulted a physician about the ear Following his Initial examination, the 
otologist informed her that she bad a polyp In her ear. and subsequently 
she was admitted to a hospital, where the polyp was removed. 

From that time until December. 194S. she had no further otorrhea, but 
the hearing loss In the ear slowly progressed. At no time was there any 
pain, nausea, vomiting, vertigo or headache Occasionally she noticed a 
■light buzzing tinnitus localized in the left ear 

In December, 1948, while she was scratching the external auditory 
canal of her left ear with her fingertip, she felt a soft mass. This caused 
her to consult her physician, who discovered another polyp In the canal, 
and she was once more admitted to a ho«pltal where the polyp was 
removed. 

There was no aural discharge from that time until March, 1949. At 
this time, however, a slight otorrhea developed, which progressively 
Increased In quantity and became foul; also, she began to experience 
otalgia which was stabbing and fleeting In nature At no time did she 
have headache, vertigo, nausea or \“omlUng. Around the last of June, 
1949, she Qgnin saw her physician, who told her that the poljp in her 
left ear had recurred. He then sent her to the Massachusetts Eye and 
Ear Infirmary. 
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The general physical examination was normal except for bilateral vari¬ 
cose veins of the legs. 

Important local findings were limited to the left ear. Immediately 
inside the external auditory canal there presented the outer margin of a 
firm, graylsh-whlte mass which completely occluded the canal. The canal 
was bathed with pus. The mass was slightly movable, and It appeared to 
be attached deep In the canal or In the middle ear. The auricle and 
mastoid were normal to inspection and palpation. 

An air-conduction audiogram demonstrated normal hearing In the right 
ear and a 40 to 65 db loss In the left ear. The Weber test was lateral- 
Ized to the left, and the Rinne test of the left ear was negative. Mastoid 
X-rays were reported: “Both mastolds are small. The left mastoid Is 
Increased in density.’’ 

Thirty cc. of iced alcohol syringed Into the left external auditory 
meatus produced no nystagmus or vertigo. The fundi were normal; the 
neurolo^cal examination was not remarkable. X-rays of the base of the 
skull failed to demonstrate any bony erosion. X-rays of the hands, feet, 
pelvis and hips were negative for possible metastasis. 

On July 12, 1019, a large portion of the mass presenting in the left 
external auditory meatus was removed with an aural snare. Profuse 
bleeding from the canal followed removal of this tissue, and required 
firm packing with gauze strips for adequate control. There was no 
bleeding when the packs were removed the following day. The patho¬ 
logical report of the biopsy was “glomus-jugulare tumor.” 

A Ipft endaural radical mastoidectomy with removal of the tumor was 
then pei.ormed as previously described. 

The p.itlent's postoperative course was entirely uneventful. At the end 
of a month, she was ready for discharge. The cavity at this time had a 
very satisfactory configuration; the graft had taken well; the ear was 
dry. There had been no recurrence after a 13-month follow-up, and the 
cavity had remained dry. 

Case 2: L. M., a 57-year-old white female, was first seen at the Massa¬ 
chusetts Eye and Ear Infirmary in September, 1944, complaining of dis¬ 
charge from the right ear for nine years. There had been an occasional 
attack of dizziness, but no true rotary vertigo, and there had been no 
headache, nausea or vomiting. She had noticed gradual progressive 
hearing loss In her right ear. She had also experienced several bouts 
of hemorrhage from the right ear which she had been able to control at 
home with cotton packs. 

The general physical and neurological e.xamlnatlons were normal. 

The local examination revealed the external auditory meatus of the 
right ear to be filled with a granular mass which bled when manipu¬ 
lated. Otherwise the local findings were not remarkable. 

X-rays of the mastolds were reported as follows: “Both mastolds are 
small. The right mastoid Is sclerosed; the left mastoid is pneumatized 
and clear.” 

On Sept. 19, 1944, the mass in the right external auditory meatus was 
partially removed by means of an aural snare. This procedure was 
accompanied by rather profuse hemorrhage from the canal, which was 
controlled by adrenalin packs. The hemorrhage recurred the following 
day, but the packing was removed the second postoperative day, without 
further bleeding. Biopsy report was “hemangioma.” 
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The patient wo* dUcharged to the Out-Patient Department where «he 
wa» lubaequently followed. During the following month, the aaral dla- 
charge ceaaed, and the remaining maas of tumor tlaaue deep In the 
external auditory meatus becnme covered with epItheUum. 

Caloric testa performed at tbla time demonstrated active labyrinthine 
reactions on both sldea. The Setola test was negative. 

The patient was not seen again until January, 1919. She then reported 
to the out-patient department complnljilng that her right ear had started 
dlachsrglng again several weeks after her last visit and had continued to 
discharge since that time Tbeie bad also been several bouts of slight 
bleeding from this ear, and thtv^ days before, she had experienced a 
rather severe hemorrhage whlrh hbe had controlled with cotton packs. 

She was readmitted to the Infirniary on Feb. 2, 1949. 

General physical examination sir In was essentially negative. On local 
examination, the right external a»i«litoiy meatus was found filled with a 
freely movable, smooth, grayl«^‘'vinte polyp-like mass. The fistula teat 
was negative. With the left e-i lua'^ke.i, she had no hearing In the right 
ear. 

Mastoid X-rays were reported 'i he left mastoid is normal. The right 
mastoid has a few cells ahowlni.' ’ocrfosed density. There Is no bone 
destruction,” 

A biopsy was taken by rem'‘\i<'g u portion of the mass In the left 
external auditory meatus Profuh® ii^morrhage resulted, which necessi¬ 
tated tight pacldog of the cann) gauxe. 

The pathological report of thi? bioosy was “glomus-jugulare tumor.'’ 

On March 8, 1949, a postaurtl jjmIichI mastoidectomy with removal of 
the tumor tissue was performed 

On March 10, 1949, the packing « «« removed with only alight bleed¬ 
ing, and the cavity appearerl lo be m good condition. On ilarch 37, 
1949, she was discharged and vs 8ub»e<iuently followed In the Out- 
Patient Department 

Early In April, 1949, It was noted that the cavity appeared lo be filling 
In with granulations, but the bowl waa oJmoat dry. Subsequently, the 
bowl became sxnaller and entire!) lined wltb smooth epithelium. It was 
completely dry, and remained po when she was last Been, 23 montba 
following her operation. There bad been no recurrence obaerved. 

Cate 3: G. D., a 37-ycar-oId white female, was first admitted to the 
Massachusetts Eye and Ear Infirmary on April 29, 1949. with a diagnosis 
of a mass In the nasopharynx. 

Her previous history follows' In 1933. the patient developed a painless 
purulent discharge from her left ear. During the next several years, she 
bad a progressive hearing loss In this ear, experienced recurrent exac¬ 
erbations and remissions of the otorrhea, but she never bad any pain, 
vertigo, nausea or vomiting. Treatment consisted of local cleansing of 
the external auditory meatus, the use of ear drops, and on several occa¬ 
sions "aural polypectomies” were performed. 

On Aug. 14. 1940, the paUent had a left postauml radical mastoid¬ 
ectomy. Following this operaUon. she conUnued to have left otorrhea. 
On July 1, 1941, there was a revision of the radical mastoidectomy fol¬ 
lowing which the patient had a complete peripheral paralysis of the left 
facial nerve. The cavity became dry, but the facial paralysis persisted. 
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In 1946, she began to have bouts of mild, easily controlled eplstaiis. 
The nasal obstruction was such that she was unable to get any air 
through the left side of her nose, and the right side was almost com¬ 
pletely blocked also. 

When she entered the hospital, her general physical examination was 
normal. 

On local examination there was a complete peripheral left facial nerve 
paralysis. The plastic opening into the left radical mastoid cavity n-as 
markedly stenotic, and the cavity was moist. It contained a small 
amount of polyp-like tissue. There was a well-healed left postaural scar. 
Anterior rhinoscopy was normal, but examination of the nasopharynx 
revealed a firm, round, smooth, grayish-white mass completely filling the 
left half of this space. The mass appeared to have Its origin from the 
superior part of the fossa of Rosenmllller. 

X-rays of the nasopharynx and temporal bones were reported: "There 
Is a mass In the left upper part of the nasopharynx which is very sug¬ 
gestive of malignancy. The right mastoid Is normal. The left mastoid is 
postoperative. There Is destruction of the lower part of the petrous bone 
—below the cochlea—which appears to be involved." 

On April 30, 1949, a biopsy was taken from the lower limit of the mass 
in the nasopharynx, which Included approximately one-fifth of the visible 
substance of the tumor. A profuse postnasal hemorrhage resulted, which 
lequired packing of the nasopharynx and left nasal cavity. 

The pathological report on this tissue was "angioma, suggestive of 
glomus tumor " 

Two days after the biopsy was taken, all packing was removed with¬ 
out further bleeding. 

On May 3, 1949, the patient was discharged from the Infirmary to the 
Out-Patient tumor clinic. Here, during the next few weeks, a rapid reso¬ 
lution in the size of the mass was observed, so that by the end of May, 
1949, the entire nasopharynx appeared free of tumor, and only a denuded 
area high In the fossa of Rosenmllller on the left side could be seen. 
She had experienced no further epistaxls, and she was breathing easily 
through both sides of her nose. 

On June 20, 1949, the patient was readmitted to the Infirmary for 
Investigation of the polypold-llke mass previously noted in the left mas¬ 
toid cavity. A biopsy of this tissue on June 22 was reported as ‘‘glomus- 
Jugulare tumor.” 

On June 27, 1949, an enUaural revision of the left mastoid cavity "Hh 
removal of the tumor was performed. 

Pathological study of the specimen obtained from the middle ear region 
confirmed the original diagnosis of glomus-jugulare tumor. 

The subsequent course of the patient is interesting. She 
was discharged two weeks after her operation. The mastoid 
cavity required about three months to become covered with 
epithelium: at first it seemed to fill with gi’anulations, but 
then shrank after an epithelial covering grew in. It appeared 
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to be shallow -and stenotic, but vaidous observers found no 
evidence of tumor recun*ence in the ear up to and including 
the patient's last visit 18 months postoperative. 

The nasophaiynx remained free of any sign of neoplasm 
for nine months. Then a small purplish-red area of discolora¬ 
tion appeared at the orifice of the left Eustachian tube. This 
increase slightly in size during the next 11 months of obser¬ 
vation, but the patient remained free of symptoms and no 
treatment was deemed necessary. She had gained 10 pounds 
since her operation. 


SUMMARY. 

Some of the practical surgical problems encountered in 
dealing with glomua-jugulave tumors are considered and three 
additional cases \Wth this diagnosis are discussed. 

One gloraus-jugulare tumor presenting itself simultaneous¬ 
ly in both the ear and nasophaiynx has never been previously 
reported in the literature. In this case there was destruction 
of the petrous bone below the cocJilea demonstrable on X-ray 
examination; an angiomatous neoplasm “suggestive of glo- 
mus-jugulare tumor" attached to the vault of the fossa of 
RosemnUUer on the side of a proven glomus-jugulare tumor 
in the mastoid. Anatomically, the extension of the lateral 
superior aspect of the nasopharyngeal wall as far as the 
anterior margin of the carotid foramen signifies with the 
above evidence that the “two” tumors were one and the same. 
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RHINOGENIC BRAIN ABSCESS * 


C. H. McCasKEY, M.D„ 

Indianapolis, Ind. 

Rhinogenic brain abscesses have their origin about the nose, 
nasal cavities and paranasal sinuses, but brain abscesses orig¬ 
inate from infected middle ears, mastoid, accessoi'y nasal 
sinuses, the calvarium; from penetrating wounds or from 
metatases. As we are interested only in those abscesses which 
have their origin from a rhinogenic source, the discussion 
will be based on that premise. 

ETIOLOGY. 

The etiological factors are 1. acute upper respiratory infec¬ 
tions, especially those which produce acute purulent sinusitis; 

chronic sinusitis with an acute exacerbation, which becomes 
.)urulent with lack of drainage; S. extraction of teeth, which 
may produce a purulent maxillary sinusitis; U. fractures of 
the skull involving the sinuses; 5. puncture wounds involving 
I he nose, nasal cavities and sinuses; 6. surgery in acute or 
green sinusitis producing osteomyelitis of the skull; and 7. 
furunculosis involving the anterior nares or angle of the nose, 

ROUTES OF INFECTION TO INVASION OP THE CRANIAL CONTENTS. 

( 

Invasion may be by continuity tlu-ough bony defects conse¬ 
quent to osteomyelitis; local erosion of bone or fracture; 
through congenital defects in adjacent bony walls; by exten¬ 
sion through preformed pathways; by way of blood vessels, 
especially veins; by way of pei'ineural sheaths. The lym¬ 
phatics may play a part in the routes of infection, according 
to some authors. Infection, which has reached the pia mater 

'Bead at lUe mei'UnK of the JUdtlle Section of the American LarynRologt- 
cal, RhlnoloKlca! and Otologlcal Society, Inc., Cleveland* Ohio, Jan. 16i 1051. 

Editor's Note; This me. received lit Larynifoscope Olllce and accepted fnt 
publication, Jun 18, 1051. 
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from an adjacent focus, usually gams entrance to the brain 
by way of an entering artery, an emerging vein, or the pen- 
vascular spaces Because of its more abundant blood supply 
the cortex does not yield to infection which extends into the 
white matter. The first stage of an abscess may be an infarct 
ivith arterial occlusion, hemonhagic softemng, or venous 
thrombosis The type of this pnmary lesion probably disposes 
to the type of abscess which is to develop As infection 
spreads in the decadent tissues, the chmcal symptoms are 
those of encephalitis 


BACTERIOLOGY 

The causative organisms most frequently found in brain 
abscesses are as follows staphylococcus aureus heraolyticus, 
streptococcus hemolyticus pneumococcus, staphylococcus au¬ 
reus, staphylococcus albus hemolyticus, streptococcus sub 
acidus, Gram negative bacilli, and streptococcus sub acidus 
hemolyticus. Anaerobic oiganisms do not favor the formation 
of a capsule m a brain abscess while aerobic organisms favoi 
the formation of a capsule 

PATHOLOGICAL FINDINGS. 

Histological examination of brain abscesses reveals four 
zones of reaction, the inner zone of purulent raatenal, the 
fibrous zone, the reactive zone of cellular structure and the 
encephalic edematous zone The inner zone is a necrotic zone 
composed of polymorphonuclear leucocytes, tissue debris and, 
in long standmg abscesses, deposits of calcium This zone is 
surrounded by a reactive zone which is composed of loose 
connective tissue in which he fibnn vessels and numerous 
cells, namely, polymorphonuclear leucocytes and lymphocytes 
The reactive zone is surrounded by a dense layer of fibrous 
tissue designated as a fibrous zone, and this is surrounded by 
a zone of polymorphonuclear cells in early stages w ith a few 
lymphocytes and plasma cells, and later with edema in the 
encephalic zone. Underlying the abscess is a large or small 
area of meningitis depending upon the size of the focus 
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Symptoms: 

General 
Headache 
Convulsions 
Mental changes 
Bradycardia 
Vomiting 
Dizziness 

Local 

Palsy of contralateral Vllth nei’ve 

Hemianoptic fields of vision 

Aphasia 

Papilledema 

Hemiparesis 

Orbital edema ' 

Ocular motor palsy 
Abducens palsy 

ROENTGENOLOGICAL FINDINGS. 

Roentgenological findings reveal changes in the osseous 
structure of the sinuses and the skull. Spinal fluid changes 
are not too gi'eat. 

Diagnosis 
History of case 
Physical examination 
General and local 
General symptoms 
Local symptoms 
Laboratory findings 
Roentgenological 
Spinal fluid 
Bacteriological 

Treatment 

Depends on what is found at examination 
Expectant — medical 
Surgical 



MC CASKEY: RHINOGENIC BSAIN ABSCESS. 


463 


Prognosis depends upon the static of the capsule forma¬ 
tion. The increased intracranial pressure should be relieved 
by a decompressive osteoplastic flap with the excision of the 
abscess after a period of weeks when the capsule has become 
sufficiently strong to permit its complete removal \vithout rup¬ 
ture. At present this method is tliought to bring about good 
results in the way of a cure. Of course, if the abscess has 
been located, and drainage is established, the same results 
may be obtained as by decompression. 

Heavy encapsulated abscesses have been carried for months 
without having been suspected of being brain abscesses, but 
it was thought at the time of operation that the surgeons 
were dealing with some other type of brain tumor. 

1. How can one determine the status of the capsule? 

o. By the length of involvement. 

b. By diminution in signs and symptoms. Falling tem¬ 
perature, decreasing leucocytosis, stabilization of pa¬ 
pilledema and an improvement of the general condi¬ 
tion of the patient. 

treatment of the infectious source op the abscess. 

Many cases improve under hypertonic salt solution for a 
period of time, but this cannot be continued for too long a 
period for fear of producing toxic dehydration. These cases 
later develop the same symptoms which they had at first, but 
during this period of improvement enough time has elapsed 
for the formation of a capsule. 

In many cases of brain abscess the original source of infec¬ 
tion has been eradicated or drained before coming to the 
neurologic surgeon. This was thought to be the better proce¬ 
dure, but recently some neurologic surgeons have thought it 
better to eradicate the abscessed cavity first, and the source 
of infection later. Personally, I would prefer the former 
metliod in most cases. 
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From a surgical standpoint if there is a definite capsule 
formation, the abscessed cavity should be removed as though 
it were a tumor; in fact, that is what it really becomes as far 
as symptomatology is concerned. 

I am presenting a case of fronl;al lobe abscess which we 
first saw at Indiana University Hospitals in April, 1950. 

B. II. R., a 30-year-old man, was admitted to the Robert Long Hospital, 
April 10, 1950, and was discharged May 25, 1950. History revealed that 
the patient became acutely ill about three weeks prior to admission fol¬ 
lowing “postfiu" when he began to have a swelling of the left eye, with 
pain above the left eye. In and around the orbit. This was accompanied 
by chills and fever. One week prior to admission the patient was placed 
on penicillin and developed a right hemiplegia. 

Examination revealed a doughy supraorbital edema above the left eye 
with marked swelling and redness of the eyelids and’ orbit, so that the 
lids were entirely closed. There was paresis of the left oculomotor 
muscle. The pupils were small, equal with some Irregularity on the left; 
no papilledema. The neck was stiff. He could not open his mouth well, 
at least not sufllclently to protrude his tongue. There was a right facial 
palsy with paresis of the right arm and right leg. Abdominal reflexes 
uere absent. Examination of the nose revealed It to be full of pus. 
Reflexes on the right were hyperactive; Bablnskl was negative; there 
was no clonus. The patient was apbasic. 

Lumbar puncture was done and opening pressure was 170, closing 
pressure 120; the fluid was clear and sparkling. Urinalysis was normal. 
Complete blood count showed hemoglobin 13, W.B.C. 10,360, bands 5, 
polys. 60, lymphocytes 27, monocytes 5, eoslnophlles 2, basophllea L 
Spinal fluid showed red ceils 30, white cells 11, globulin (Pandy) 2 plus, 
sugar 39, protein 12-}, serology negative, gold curve SUSOSOOSl. Spinal 
fluid culture revealed no growth. 

X-ray studies showed normal chest. Films of the skull showed normal 
sella turcica, normal calcified pineal gland, no evidence of osteitis In the 
calvarium, petrous ridges and mastoid areas normal. The dorsal sella 
was normal. Films of the paranasal sinuses showed definite opacity of 
the anterior and posterior ethmoidal cells on the left and of the entire 
cavity of the left maxillary antrum with less translucency than that of 
the right. No bone destruction was detected. There was marked devia¬ 
tion of the cartilaginous portion of the nasal septum to the left. Loss of 
contrast over the frontal area was attributed to swelling of the scalp and 
forehead overlying this area. 

Lateral films of the mastoids were normal. 

On the day of admission the patient was placed under the care of Dr. 

R. J. McQulston and the chief resldenL He was taken to surgery and 
with Incision through the left eyebrow In mldportJon of the orbit, the 
periosteum was elevated over the frontal sinus and a large subperiosteal 
abscess w'as encountered which exuded a large amount of pus. The orbi¬ 
tal plate was found to be broken through and was removed. The cranial 
plate of the frontal sinus was examined and appeared In good condition. 
The opening was made through it 1.5 cm. from the orbital margin and 
good dura was seen. At this time a small bead of pus was seen to form 
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and re-form at the upper outer margin of the frontal alnua. Thla opening 
vrai enlarged and was followed bjr a larger guah of pui eatlmated to be 
about an ounce. Tbe orbital plate was found, removed and a brain 
abacew atalk was aeen. A Peixer catheter wai passed over a stylet Into 
the abscess cavity and the wound was sutured with silk. A left antral 
window was done uging a rasp and antrum punches. Culture of the pus 
ievealed strep, vlrldans. 

Postoperatlvely the patient remained mentally clouded for several days, 
but gradually Improved with improvement In hla neurological picture 
with return ot some function in hla rlgbt-slded paresis. On April 18, 
19&0, a Uplodol Injection through the catheter drain revealed an abscess 
of the frontal lobe area measuring approximately 2 by 2.5 by 3 cm. There 
was gradual improvement until April 27, 1950, 17 days after admission. 
At this time the aphasia became worse, the hemiplegia seemed to remain 
static. Visual fields at this time seemed normaL Neurological examina¬ 
tion showed Involvement of the lett third with some resolution of the 
right seventh. Deep reflexes ^ere hypoactive. No clonus wag present; 
BabintW and Hoffman were i egatlve. No sensory changes could be 
foond. 

Progress X-ray films Indicate! tbe cavity to be ■! by 5 cm., Indicating 
an Increase In site, and there apparent sclerosis of tbe left frontal 
alnut in the frontal plate area abUh probably represented reactive bone 
10 oateomyelltlc involvement of the frontal plate- 

On May 1, 1950, the patient referred to the neurological staff for 
surgery which was carried out by Dr. Robert Helmberger and staff. A 
coronal Incision over the frontal ^rea w’as made, the periosteum woa 
torned downward forward. A left bone flap was raised using five tre¬ 
phine boles and the dura was expose ) The dura was found to be densely 
adherent to the arachnoid over the area of the frontal lobe. Once the 
dura was incised and lifted, the brain was explored with a ventricular 
needle and the abscess was found In tbe frontal lobe. An inclaion woa 
made In the cortex; this was carried downward and the lining of the 
cavity exposed. Tbe entire lining of the abscess was then removed. The 
wound was thoroughly Irrigated, the dura was sewn In place, the bone 
flap was replaced and kept In position by suturing the periosteum. 

Pathological report was as follows Mlcrosectlon: a. The lining of the 
brain abscess shows the featurea to be expected, iu;., a central area of 
llauefactlon necrosis with little or no architecture remaining. This Is 
lined by a tone of fibroblastic activity and gUsl proliferation In which 
small numbers of polymorphonucleor leucocytes con be Identified. There 
Is also an Increased vaecularity of the wall with many thin-walled van- 
cttJar channels In the thicker tissues at this site. In the central area of 
liquefaction necrosis numerous small basophilic bodies ore encountered 
which are approximately the »ixe of bacteria. .Most of these appear coc- 
cold. They may, however, represent tissue debris, but since both strepto¬ 
coccus vlrldans and staphylococcic epldennldls were Isolated, these could 
Well present bacterial colonies, b. The specimen from the cortex shows a 
congestion and edema. The meninge® show the presence of a subacute or 
chronic menlngltla with flbroua proliferation and Increased vascularity 
aa well as infiltrating cells, both lymphocjles and polymorphonuclear 
leucocyte!. 

JnterpretatlOH: This brain abscess la a typical picture and la aaaoclated 
with a menlngltla as well 
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Pathological and Bacteriological Diagnosis: Brain abacess (due to strep, 
vlrldans and staph, epidermidls, bacteriological cultures). Meningitis, 
subacute (presumably soma etiological agent). 

In the early morning following surgery, the patient suddenly went Into 
a shock-llke state, was cold, clammy with a pale color and drowsy. He 
was given a blood transfusion and Improved. 

By May 6, 1960, four days postoperatlvely, the patient was still aphastc 
but the wound was healing well. There was still some drainage from the 
sinus tract over the eye. The patient was rational, temperature was 
normal, he was eating and appeared much Improved. By the time of dis¬ 
charge, Slay 25, 1960, there had been further improvement In his heml- 
paresis, the patient had begun to talk, the sinus tract had ceased drain¬ 
ing and was healed and the patient seemed mentally competent. 

On June 9, 1950, the patient was seen In the out-patient clinic. Two 
days prior to his visit he had suffered a Jacksonian type right-sided 
convulsion, following which he slept most of the rest of the day. Exami¬ 
nation revealed right facial, hypoglossal paralysis which had almost dis¬ 
appeared. The patient's muscle power In the extremities was almost 
equal, there were no sensory changes, retlexes were slightly decreased 
on the right compared to the left. The patient was started on dllantln 
sodium and phenobarbltal. 

The patient was followed periodically In the out-patient clinic. The 
seizures occurred about one per month until In (Jctober when they 
increa.‘:ed in their frequency so that by November the seizures were 
occuinug at about one per week, and the patient was suffering weakness 
and mental confusion accompanying these seizures. 

The patient was readmitted Nov. 1, 1950, with discharge Nov. 18, 1950. . 
Electroencephalogram showed S, with greater slowing at the left frontal 
temporal. 

Physical examination on admission revealed a man with some dilliculty 
of speech and Inability to express himself. He seemed somewhat con¬ 
fused as to time and place. Neurological examination was negative 
except for some residual right, mild hemlparesls. Lumbar puncture 
showed clear spinal fluid and normal dynamics and normal chemistry. 

Films of the paranasal sinuses showed the previous surgical defect, 
but no new developments. Pneumoencephalogram showed dilatation of 
the left lateral ventricle, especially of the anterior horn, suggesting 
herniation Into the area previously occupied by the brain abscess. The 
ventricular system otherwise W’as normal. 

While in the hospital on regular foods and medication, the patient had 
no seizures. Just prior to the last admission the patient had been quite 
a problem at home with temper tantrums and being easily upset. 

The patient was last seen In the out-patient clinic Dec. 1. 1950. He 
had had only one convulsion since discharge from the hospital, and this 
had been accompanied by a marked Increase In his hemlparesls which 
cleared up within a matter of hours thereafter. He had been somewhat 
leas Irritable but still became upset with the children; was able to help 
a little with housework. He was still aphaalc but seemed somewhat 
improved and appeared to be primarily expressive. The left pupil was 
slightly larger than the right. Reflexes could be obtained more easily on 
the right than left but there was not much disparity. 
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The patient wa* continued on dilantln eodlum and pbenobarbltal, and 
It wat felt that he could probably be ready to attempt part time work 
soon. 


SUMMARY. 

1. Rhinogenic brain abscesses are rare. 

2. I am quite sure antibiotics will further reduce their 
frequency. 

3. The symptomatology is piactically the same as other 
brain abscesses, especially if they are cerebral in type. 

i. Encapsulation is necessarj- for recovery. 

5. When well encapsulated, the abscess should be removed. 

fl. Aerobic organisms favor encapsulation of the abscess, 
and anaerobic organisms do not. 

7. There is a question as to whether tlie source of Infection 
should be eradicated fiist, or whether the abscess should 
be removed first. 

8. Finally, a case is presented which presents all the sjmip- 
toms which go with a brain abscess. 


AMERICAN ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

The 1951-1962 Home Study Courses in the basic sciences 
related to ophtiialmology and otolaryngology, offered as a part 
of the educational program of the American Academy of 
Ophthalmology and Otolaryngology, will begin on Sept. 1 and 
continue for a period of 10 months. Registrations must be 
completed before Aug. 16. Detailed information and applica¬ 
tion forms may be secured from Dr. William L. Benedict, the 
executive secretary-treasurer of the Academy, 100 First Ave¬ 
nue Building^ Rochester, Minn. 



FACIAL FRACTURES. CASE PRESENTATION.* 


Glenn J. Greenwood, D.D.S., M.D., 

Los Angeles, Calif. 

The mandible is a modified long bone,^ sheathed in a rein¬ 
forced mucoperiosteal coat. Fractures of this bone occur 
approximately four tmes oftener than those of the maxilla.’ 
In contradistinction to other long bones, mandibular fractures 
tend to shatter. (This may, in part, be due to the snug muco- 
periosteiim e.xei-ting cortical pressure against the solidly 
contacted dental arch, thereby allowing for a minimum of 
ciisliioning of an e.xciting force.) 

Tuo muscle groups and tendons control the mandible’s 
fund on. The larger posteidor gi'oup includes the temporal, 
Tnass..t(n-, the internal pterygoid and two-bellied external 
ptei-ygoid muscles. The small anterior group lies mostly in 
tue mouth floor and incorporates the mylohyoid, the genio¬ 
hyoid, genmhyoglossus and the two-bellied diagastric muscles. 
Both muscle groups pull the mandible toward the midline, but 
the posterior group pulls upward while the anterior group 
pulls downward. 

In this consideration of facial fractures, without loss of 
substance, local factors influencing displacement of fracture 
fragments (of the mandible and maxilla) are: the number, 
position and chai'acter of the teeth; the nature of the causa¬ 
tive force; the bevel of the fx’acture lines, and the extent of 
soft tissue damage. 

Because teeth serve as the principal structure for immobili¬ 
zation, mandibular fractures may be classified as; 

•Read at the meetlni; of the Western Section, American L.aryngoloslrj'- 
Rhlnologlcal and Otolnglcal Society, Inc., San Francisco, Calif.. Jan- 
1351. 

Editor's Note: This ms, received In LarynBoacoiie OlUce and accepted far 
publication, Feb. 5. 1951. 
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1. Teeth upon both sides of the fi'acture line. S. Teeth upon 
one side of the fi-acture line. 3. Teeth absent upon both sides 
of the fracture line.’ 

Fixation of i-educed mandibular fragments is accomplished 
by either the intraoral or the extraoral route, or a combina¬ 
tion of both. 

A. INTRAORALLY: 

1. Wiring of the teeth is most univei’sally used. It may be: 
CL Horizontal—that is, confined to one arch. 

6. Vertical or internia\illai-y—that is, immobibzin^ the 
two arches in app.oximation. (Occlusion here being 
the ideal approximation.) 

2. Utilization of an orthodontic band—arch appliance, or 

3. Capping the teetli and soldering the caps to form a 
splint, and 

i. Lastly, utilization of an acrylic splint. 

B. EXTRAORALLY: 

1. Roger Anderson’s pin fbcation. 

2. Kirschner wiie. 

3. Head band appliance. 

Simple fractures seen early should require only wring. 
Compound fractures are relatively frequent. Extensive soft 
tissue damage may require constructing splints that prevent 
secondary contractures. Tliis serves both esthetic and physio¬ 
logical purposes. 

In fractures of the angle, wherein the ramus is depressed 
medially, a convenient device to bold the ramus laterally is a 
piece of shoehorn bent at an off right angle. This is fixed 
buccally to the interma.xillary wires, after the posterior flange 
has been adapted to the lingual surface of the ramus. This 
obviates exteimal pin fixation. Many conservative operatois 
use external pin fixation only when other measures are in¬ 
effective. ■ 



470 


greenwood: facial fractures. 


In children, interosseus wiring is advisable. Fine wire 
minimizes damage to the permanent tooth buds that occupy 
a large portion of the tooth-bearing segments. 

Fractures of the maxillae are usually associated with those 
of other facial bones. Displacement, if present, occurs here, 
at the time of injury, because only the pterygoid muscles 
exert a substantial pull upon these bones. 

Because of weak points that invite stress, fractures of this 
bone tend to follow definite patterns. Lefort recognized this 
in classifying three fracture types.^ 

Ty-pe 1: Bilateral maxillary fractures are frequently trans¬ 
verse. They pass through the tooth-bearing segment, includ¬ 
ing the palate, base of the nose and the medial and lateral 
orbital walls. Downward displacement may press upon the 
dorsum of the tongue. Upward displacement may impact into 
the antrum and fix the fragments between the malar bones. 

Type 2: In the middle third fractures the line usually 
passes through the lateral antral walls, infraorbital canals, 
orbital floor, medial orbital walls and the nasal-frontal suture. 
This fragment, also, may displace upon the tongue or impact 
between the malar bones. 

Type 3: The bones of the middle part of the face may here 
become detached from the skull, canying along the maxilla’s 
pyramidal process and its articulating zygoma. 

Combinations of transverse and vertical fractures may be 
present. Treatment, to be adequate here, must restore facial 
contour as well as occlusion. Immobilization may be secured 
with intermaxillary wiring, retention splints, or plaster skull 
caps, the latter serving for anchoring of forked splints such 
as the Kingsley splint.-* Impacted fractures may be mobilized 
with forceps. Cutting of adhesions facilitates moving older 
stabilized fragments. 

The zygoma ax-ticulates with the frontal, sphenoid, temporal 
and maxillary bones. It forms the outer one-half of the orbital 
floor, enters into foi-mation of the zygomatic and temporal 
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fossa and gives attachment to the temporal and masseter 
muscles. This triangular shaped bone with its three processes 
helps buttress the maxilla on its lateral aspect. 

Simple zygomatic fractures initially may be obscured by 
swelling, and deformitj' noted later, after tlie edema has sub¬ 
sided. Fragments when pushed medially and do\vnward may 
rotate, thereby separating the frontal and sphenoid articula¬ 
tions. In the orbital cavity this may carry both the suspensory 
and palpebral ligaments inferiorly, stretch Tenon’s capsule 
and result in diplopia in the first instance, and ptosis of tlie 
lateral canthus in the second instance. 

Depressed fractures may i ide upon the mandible’s coronoid 
process, thereby preventing closure of the mouth. 

Comminuted fractures may splinter the orbitoantral party 
wall, the fragments thus impinging upon either or both 
of these cavities. A hematoma may also comph'cate these 
fractures. 

Treatment is facilitated l-j a local or light general anesthe¬ 
sia such as sodium pentoth.d. A combination of both may be 
used. Anteriorly placed depressed fractures may be elevated 
without incision by using simple traction with a hook or 
tenaculum; however, a more direct appraach through a buccal 
vestibule incision facilitates easy reduction and permits great 
leverage to be exerted. 

VVh^n the temporal bone's zygomatic process is also frac¬ 
tured along with the zygoma, the temporal muscle route 
affords the most direct approacli for reduction. Cleaning out 
a hematoma or removing bony sph'nters or replacing and pack¬ 
ing fractured walls may be most advantageously done thi'ough 
a radical ma.xillary antnim operation. Here counter drainage 
through an intranasal antrum window is advisable. 

Open reduction with wiring, or introduction of a bone gi’oft 
may be necessary. Kspecially is the former advantageous for 
maintaining the frontozygomatic contour ivith wiring.’ 

In the nose, the adult’s nasal bones fuse in the midline. 
Hence, in contradistinction to fractures in childron, fractures 
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hei’e are often bilateral. The Manhattan Eye and Ear Hos¬ 
pital in a sei’ies of 190 nasal fractures reports that 80 per 
cent occurred at the junction of the thin bony tip with the 
tMckened body.== This point may be identical to the place 
where the upper border of the undei’lying upper lateral car¬ 
tilage terminates cephalically. 

Frontal forces sufficient to comminute the nasal bones may 
fracture the underlying septum. Lateral forces may cause one 
nasal bone to impact under the maxilla's frontal process, or 
the whole bony arch may at another time be swung free of all 
its articulations. 

In the cartilaginous portion of the nose, the upper lateral 
cartilages' alae fuse with the septum. The lower lateral carti¬ 
lages, however, ai-e free and over-ride the upper lateral carti¬ 
lages ; hence injury, dislocation or fracture of the bony nose 
also involves the cartilaginous framewox’k to a more or less 
degree. 

Simple fractures seen early are easily repositioned under 
either a local or light general anesthesia. An elevator, swathed 
with cotton, moistened with saline and dipped in vaseline usu¬ 
ally suffices for elevation. Impactions may require using an 
Ash or Walsham’s forceps. The above procedures should suf¬ 
fice for contour restoration; however, attempts to realign the 
septum are more difficult. Especially is tliis true at the osteo- 
cai’tilaginous junctions, and particularly on the palatomaxil¬ 
lary floor. To satisfy best physiological results, submucosal 
replacement of the displaced osseocartilaginous tissues is often 
indicated. Stabilization of the displaced tissues is usually 
accomplished with vaseline strips, firaa enough to maintain 
fragment position but loose enough to facilitate adequate cir¬ 
culation. Externally a cushioned stent dressing, anchored by 
adhesive, will maintain good immobilization for 24 to 48 hours. 
Comminuted fractures when not satisfactorily treated by the 
foregoing, may be suspended from a frontal head piece with a 
Kazanjian splint. 

Complications of facial fractures are the exception. Karely 
a basal skull fracture may be present. This may be noted by 
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bleeding from an ear canal, but it is to be remembered that 
trauma from a condyle may also produce bleeding here. Cere¬ 
brospinal rhonorrhea may be pioof of intracranial injury. 

Primary arterial hemon'hage in the floor of the mouth is 
often troublesome until the olTending artery, usually the 
lingual, is ligated. A hematoma may complicate a nasal 
fracture and is best evacuated early. Secondary orbital and 
lacrimal adhesions may occur, and require subsequent plastic 
procedures. 

Malocclusion may require correction later. Infection, par¬ 
ticularly with anaerobic organisms, used to be a dreaded com¬ 
plication, but chemotherapy and antibiotics have largely obri- 
ated it, with its sequela, osteomyelitis. 

Delayed or nonunion, e.vcept in the aged, is usually of me¬ 
chanical origin. 

Although traumatic faaal fractures are increasing, contem¬ 
porary medical care is effecting a much better anatomical, 
physiological and cosmetic result. Too much credit for these 
good results cannot be given to our system of free enterprise 
in American medicine. 


CASE PRESENTATION. 

V. S, m IS-reirKild -iriilte female perfectly weU unUl Oct 26. 1950, 
irhen. between the hour* of 13 00 and 1 00 P 31. a bile riding tn an auto¬ 
mobile 8be snatained head Injuries rendering her unconscloua. Emer¬ 
gency room examlnaUon repealed multiple contused facial wounds, a dis¬ 
located nose, a tongue that was silt back from the dorsum's Up for 6 cm. 
The nose was dislocated to the left, and a compound fracture was pres¬ 
ent tn the body of the left mandible Blood presaure woa 160/85, pulse 
88, fair guallty. reapIraUoni 13 per minute and regular. Treatment for 
shock was instituted and a Barton bandage applied for mandibular Immo- 
blllwUon. Subsequent history snd physical eiamlnaUon were noucon- 
trlbotory. 

QnalltaUTe urinalysis was negaUve The blood eiamlnaUon showed 
hemoglobin 11.T gm. per 100 cc., red blood cells 4,010,000, leucocytes 7.350. 
The differential blood count showed poljmorphonnclears 59. Ij'mpbocytes 
40. monocytes 1. 

Roentgenograma of the akuB and ohest were negaUve eicept for a 
fractore through the angle of the mandible on the lelt aide The anterior 
fragment waa medially dlaplaced and the poiterior fragment orer-rodo it 
about 7 cm. After the paUenl gained conaciouanesi and waa out of ahoek. 
the ioft Uiiuca were cleanaed. approximated and sutured, both Intra- and 
oitraorally. 
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Ten (lays later, after the orbital and ll(iual edema had subsided, because 
of dlfllculty In breathing through her nose, a rhinoplasty was done and 
the displaced upper and lower cartilaginous obstruction rectified. 

Nine days later an unsuccessful attempt at a closed reduction of the 
mandible was attempted under local and light general anesthesia. An 
open reduction was then done through a left suprahyoid approach. The 
adhesions were severed, the fragments approximated and fixed with 22 
gauge silver wire. 

Because of an endentulous upper Jaw an acrylic upper denture, previ¬ 
ously made, was placed in situ. This acrylic denture had labial and buccal 
hooks to which the bands from the remaining lower teeth were attached, 
thereby completing intermaxillary Immobilization. A Kingsley splint, 
which also had been previously affixed to the acrylic upper denture, pe^ 
mltted stabilization and fixation of the upper denture to a plaster head- 
band, thereby Immobilizing both jaws. This appliance was removed after 
six weeks. Roentgenograms showing a good callus formation. 

This case was interesting for the following reasons: Initially 
the oral and glossal edema in the presence of nasal obstruction 
caused dyspnea, and prevented immediate, immobilization of 
the fractured mandible. It was first necessary to permit the 
buccal edema to subside, then to restore the normal nasal air¬ 
way, before reducing the fractured mandible. Delay in reduc¬ 
ing tlie mandibular fracture permitted a fibrous union to fonn 
which made it necessary to use open reduction. Had the man¬ 
dible been reduced earlier in the presence of nasal obstruction, 
it might have been necessary to resort to a tracheotomy. 
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HEARING AIDS ACCEPTED BY THE COUNCIL ON 
PHYSICAL MEDICINE OF THE 
AMERICAN MEDICAL ASSOCIATION. 

May 1, 1961. 

Audicoh Models 400 and 415. 

ilaDo/acturcr; National Earphone Co, Inc., 20*22 Shipman St, New¬ 
ark 2. N. J. 

Audivox Model Super 67. 

Manufacturer: Audlvoi, Inc. 269 \V llth SL, New York 11, N. Y. 

Aurex Model F and Model H. 

Manufacturer: Aurex Corn., 1117 N EVankUn SL, ChJcaao, nL 

Beltone Harmony Mono-Pac; Beltone Symphonette; Beltone 
Mono-Pac Model M. 

Manutaoturer: Beltone Heariog Aid Co, 1-150 W. 10th SL, Chicago, HI 

Cleartone Model 600; Cleartone Regency Model. 

hfahOLitaottzreri AjDerlc&n Bound Frodocta. Inc., SiSi 3. hllchjg&n 
Chicago 15. BL 

Dahlberg Model D-1. 

Manufactaror; The PahJberg Co 2730 W Lake SL, Chicago 16. Ill 

Dysonic Model 1. 

Mmautacturar: Drnamla Hearing Alda, 43 Exchange PI,. New York 6, 
N. T. 

Electroear Model C- 

ilanofacturer; American Earphone Co„ Iac„ 30 Eaat 43rd SL, New 
York 17, N. Y. 

Gera Hearing Aid Model V-36; Gera Model V-60. 

Manufacturer' Qem Ear Phono Co^ Inc,, 60 W. 29th SL, New York 1, 
N. y. 

Maico Atomeer; Maico UE-Atomeer; Maico Quiet Ear Models 
G and H. 

Manafacturer: Maico Co,, Inc.. North Third SL, MlnneapoUi, Minn. 

Meara (Crystal and Magnetic) Aurophone Model 200; 1947— 
Mears Aurophone Model 98. 

Manufacturer; Meara Radio Hearing DeTlce Corp., 1 \V. 24th SL, New 
York, N. y. 

Micronic Model 101 (Magnetic Receiver) ; Micronic Model 
303; Mici'onic Star Model. (See Silver Micronic.) 

Manufacturer: Micronic Co. 727 Atlantic Are. DobIod 11, Mom. 
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Microtone T-3 Audiomatic; Microtone T-5 Audiomatic; Micro¬ 
tone Classic Model T9; Microtone Model 45. 

Manufacturer: MIorotone Co., 4602 Nicollet Avo., Minneapolis 9, Minn. 

National Cub Model C; National Standard Model T; National 
Star Model S; National Ultrathin Model 504; National 
Vanity Model 506. 

Manufacturer; National Hearing Aid Laboratories, 815 S. Hill St, Lo» 
Angeles 14, Calif. 

Otarion Model E-IS; Otarion Model E-2; Otarion Model E-4; 
Otarion Models P-1, F-2 and F-3; Otarion Model G-1 
(Whisperwate). 

Manufacturer; Otarion Hearing Aids, 169 N. Dearborn St, Chicago, IlL 

Paravox Model J (Tiny-Myte) ; Models VH and VL (Stand¬ 
ard) ; Paravox Model XT (Xtra-Thin) ; Paravox Model 
XTS (Xtra-Thin) ; Paravox Model Y (YM, YC and 
YC-7) (Veri-Small). 

Manufacturer; Paravo.v, Inc., 2066 E. 4tli St., Cleveland, Ohio. 

Radioear Permo-Magnetic Multipower; Radioear Penno-Mag- 
netic Uniphone; Radio Ear All Magnetic Model 55; 
Radioear Model 62 Starlet. 

Manufacturer: E. A. Myers & Sons, 306 Beverly Rd., Mt Lebanon, Pitts¬ 
burgh. Pa. 

Silver Micronic; Silver Micronic (Magnetic and Crystal) 
Models 202M and 202C. (See Micronic.) 

Manufacturer' Micronic Corp., 101 Tremont St., Boston 8, Mass. 

(See Micronic.) 

Silvertone Model 103BM. 

Manufacturer; National Hearing Aid Laboratories, 815 S. Hill St, Los 
Angeles 14, Calif. 

Distributor; Sears-Roebuck & Co., 926 S. Homan Ave., Chicago 7, ni. 

Silvertone Model M-35. 

Manufacturer: Micronic Co., 727 Atlantic Ave., Boston 11, Mass. 

Distributor: Sears-Roebuck Co., 925 S. Homan Ave.. Chicago. 7, III. 

Silvertone Model P-15. 

Manufacturer: W, E. Johnston Mfg. Co.. 708W'. 40th St, Minneapolis, 
Minn. 

Distributor: Sears-Roebuck & Co., 926 S. Homan Ave., Chicago 7, PI- 

Solo-Pak Model 99. 

Manufacturer: Solo-Pak Electronics Corp., Linden St, Reading, Maas. 

Sonotone Model 600; Sonotone Model 700; Sonotone Model 
900; Sonotone Models 910 and 920; Sonotone Model 926. 

Manufacturer: Sonotone Corp., Elmaford, N. Y. 
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Superfonic Hearing Aid. 

Uanofiotarer: American Sound Producta. Inc, JI64 S. Mlotilean Ave. 
Chicago, m. 

Televoi Model B. 

Mannfaoturor: ToloToi Mlf. Co, 117 3. Broad St, Philadelphia 7. Pa 

Telex Model 22; Telex Model 97; Telex Model 99; Telex Model 
200; Telex Model 400; Telex Model 1700. 

Manufacturer: Telex, Inc, Minneapolis 1, Minn 

Tonamic Model 60. 

Manufacturer: Tonamic, Inc, 12 RuBaell St, Everett 49, Mass. 

Tonemaater Model Royal. 

Manufacturer: Tonemaatera, Inc. 400 S Waabington St, Peoria 3, BL 

Trimm Vacuum Tube No. 300. 

Manufacturer: Trimm, Inc, 400 tV Lake St, LlhertyvlIIe, UL 

Unex Model “A"; Unex Midget Model 96; Unex Midget Model 

110 . 

Manufacturer: Nlobolj & Clark. Hathome. Maaa 

Vacolite Model J. 

Manufacturer. Vacolite Co. 3003 N Hondorson St. Dallaa 6. Tei. 

Zenith Model 76; Zenith Miniature 76. 

Manufacturer: Zenith Radio Corp. 6001 Dlckena Ave, Chicago, Ill- 

All of the accepted hearing devices employ vacuum tubes. 
Accepted Hearing Aids more than five years old have been 
omitted from this list for brevity. 

TABLE HEARING AIDS. 

Aurex (Semi-Portable). 

Manufacturer: Aurex Corp, 1117 N Franklin St, Chicago (10), HI 

Precision Table Hearing Aid. 

Manufacturer: Preclalon Hearing Aids. 6167 W Grand Ave. Chicago 
39, m. 

Sonotone Professional Table Set Model 60. 

Manufacturer: Sonotone Corp, Elmeford, N. Y. 

All of the Accepted hearing devlcoa employ vacuum tubea, 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES. 

AMERICAN OTOLOGICAL SOCIETY. 

President: Dr. Gordon D. Hoople, 1100 E. Genesee St.. Syracuse, N. Y. 
Secretary; Dr. John R. Lindsay, 950 E. 69th St., Chicago 37, Ill. 

Meeting: Royal York Hotel, Toronto, Canada, May 18-19, 1952. 

AMERICAN LARYNGOLOGICAL ASSOCIATION. 

President: Dr. H. Marshall Taylor, 111 W. Adams St, Jacksonville, Fla. 
Secretary: Dr. Louis H. Clerf, 1630 Locust St., Philadelphia 2, Pa. 
Meeting: Royal York Hotel, Toronto, Canada, May 20-21, 1952. 

AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC. 

President Dr. C, Stewart Nash, 108 Medical Arts Bldg., Rochester, N. Y. 
Meeting: Royal York Hotel, Toronto, Canada, Jlay 22-2-1, 1952. 

AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY. 
Chairman; Dr. James M. Robb, 641 David Whitney Bldg., Detroit, Mich 
Vice-Chairman: Dr. J. M. Robison, 1304 Walker Ave., Houston 2, Ter. 
Secielary; Dr. Sam H. Sanders, 1089 Madison Ave., Memphis 3, Tenn. 

AMERICAN BOARD OF OTOLARYNGOLOGY. 

Mealing: Royal York Hotel, Toronto, Canada, May 13-16, 1952. 

Pxlmer House, Chicago. Ill., Oct 9-12, 1951. 

THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA. 

Chairman. Dr. Victor Alfaro. 

Vice-Chairman; Dr. Irvin Feldman. 

Secretary. Dr. Frasier WlUlams. 

Treasurer; Dr. John Louzan. 

Meetings are held on the third Tuesday of October, November, March 
and May, 7;00 P.M. 

Place; Army and Navy Club, Washington, D. C, 

AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY. 

President; Di. J. Mackenzie Brown, 1136 W. 6th St., Los Angeles, Calif. 
President Elect; Dr. Derrick Vail, Chicago, Ill. 

Executive Secretary; Dr. William L. Benedict, Mayo Clinic, Rochester, 
Minn. 

Meeting; Palmer House, Chicago, Ill., Oct 14-20, 1951. 

THE LOUISIANA-MISSISSIPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY. 

President; Dr. William B. Clark, New Orleans. La. 

Vice-President; Dr. W. L. Hughes, Jackson, Miss. 

Secretary: Dr. Ediey H. Jones, Vicksburg. Miss. 

OTOSCLEROSIS STUDY GROUP. 

Meeting: Palmer House, Chicago, Ill., Saturday, Oct 13, 1951. 
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AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 
President Dr \Vm H Bvana Zi Wick Ave, Youncatown, Ohio 
President Elect Dr Hugh .V, Kuhn 112 Rlmbach SL, Hammond Ind 
Secretary Treasurer Dr Joseph Hamp8e> SOS May DIdg., PitUburgh 22 
Ptt. 

Meeting Chicago, HI, Oct 19 1931 

PAN AMERICAN ASSOCIATION OF OTO-RHINO LARYNGOLOGY 
AND BRONCHO ESOPHAQOLOQY 

Meeting Third Pan Ameriian ( ongress of Oto-Rhlno-Laryngology and 
Broncho* Elsophogology 

Time and Place Havana Cuba January 1952 Dr Jose Oroa For infer 
roatlon write Dr Chevalier L JmkHou 3J01 N Broad St. Philadelphia 
40, Pa, 


SECOND LATIN AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY AND 8R0NCH0E80PHAQ0L0QY 
rime and Place Sao Paulo Drnill July 1961 
President Professor A dePaub suntoa 

Secrelarlea Dr Jose de Beiende Darbosa Dr Pllnio de Matlos Barretto 
Hospital das Cllnlcas Sao Piulo BiaxlL 

AMERICAN BRONCHO ESOPHAQOLOGICAL ASSOCIATION 
President Dr Herman J Mo**»i»(b 

Secretary Dr Edwin N Dio)les liut> V Charles St, Baltimore 1 Mil 
Meeting Royal York Hotel Tot >i lo < onoda Ma> 22-2-I 1962 

LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
and OTOLARYNGOLOGY 
President’ Dr Alden H. Miller 
Secretary Treasurer Dr Victor Goodhill 

Cbalnnan of Section on Ophthalmology Dr Dennis V Smith. 

Secretary of Section on Ophthalmology Dr Carroll McCoy 
Chairman of Section on Otolaryngology Dr Howard P House 
Secretary of Section on Otolaryngology Dr Edwin Scobee. 

Place Los Angeles County Medical Association Building, 1926 Wllahlre 
Blvd,, Los Angeles, Calif 

Time 6 00 P SL, fourth Monday of each month from September to May 
Inclnslve 

AMERICAN OTORHINOLOQIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY, 

President Dr Norman N Smith 291 WTiltney Ave,, New Haven 11, Conn, 
Secretary Dr Joseph G Gilbert 111 B Olst SL New York 21, N Y 

NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 
President Dr Q M BlUlnsa Morganton, N C 
Secretary and Treaaurer Dr MacLeon B Loath, High PolnL N C 
Time and Place SepL 1113, HendersonTlIle, N C Jointly with the South 
Carolina Society of Ophthalmology and Otolaryngology 
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PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY. 
President: Dr. Augustus B. Dykman, 828 Medical Dental Bldg., Portland, 
Ore. 

Secretary-Treasurer: Dr. Howard P. House, 1136 W. Sixth St., Los Ange¬ 
les 17, CallL 

Meeting: Empress Hotel, Victoria, B. C.. May 27-31, 1961, 

THE RESEARCH STUDY CLUB OF LOS ANGELES, INC, , 
Chairman: Dr. Isaac H. Jones, 636 S. Westlake, Los Angeles, Callt. 
Treasurer; Dr. Pierre Vlold, 1930 Wllshlre Blvd., Los Angeles, Call!, 
Program Chairmen: 

Otolaryngology: Dr. Leland G. Hunnlcutt, 98 N. Madison Ave., Pasa¬ 
dena, Calif. 

Ophthalmology; Dr. Harold F. Whalman, 727 W. 7th St, Los Angeles, 
Calif. 

Mid-Winter Clinical Courses annually the last two weeks In January at 
Los Angeles, Calif. 

THE PHILADELPHIA LARYNGOLOGICAL SOCIETY. 
President: Dr. Thomas P. Furlong, Jr. 

Vice-President; Dr. Harry P. Schenck. 

Treasurer; Dr, William J. EUtschler. 

Secretary: Dr, John J. O'Keefe. 

Executive Committee; Dr. Valentine M. Miller, Dr. C. L, Jackson, 

Dr. George L. Whelan. 

SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY. 
Chairman; Dr. Francis LeJeune, Ochsner. Clinic, New Orleans, La. 
Vice-Chairman; Dr. V. R. Hurst. 315 N. Center St, Longview, Tex. 
Secretary: Dr. Edley H. Jones, 1301 Washington St., Vicksburg. Miss. 

WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Garnett P. Morlson, Charles Town, W, V, 

First Vice-President: Dr. Charles T, SL Clair, Jr., Bluefleld, W. Va. 

Second Vice-President; Dr. Arthur C. Chandler. Charleston, W. Va, 
Secretary: Dr. Melvin W. McGehee, 426 Eleventh St. Huntington 1. 
W. Va. 

Treasurer: Dr. Frederick C. Reel, Charleston, W. Va. 

Directors: Dr. Eugene C. Hartman, Parkersburg, W. Va.; Dr. Ivan Faw¬ 
cett, Wheeling, W. Va. 

SOCIEDAD DE OTO-RINO-LARINGOLOGIA, 

COLEGIO MEDICO DE EL SALVADOR, SAN SALVADOR, C. A 
President: Dr. Victor M. Noubleau. 

Secretary: Dr. Hfictor R, Silva, 
lo. Vocal: Dr. Salvador Mlxco Pinto. 

2o, Vocal; Dr. Daniel Alfredo Alfaro, 
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One cannot accept the presidency of this Society without 
an appreciation of the jfreat honor that has been conferred 
upon him and also a realization of his inadequacy. An under¬ 
standing secretary and other oIBcei's have been helpful in 
solving tile problems of the Society and I am grateful to them. 

In a recent address before a group of physicians, Generai 
Paul R. Hawley, formerly Medical Director of the Veterans 
Administration and presently Executive Director of the 
American College of Surgeons, stated that, after having un¬ 
usual opportunities for studying the professional activities of 
physicians in many States, he has regretfully arrived at the 
conclusion that the confidence of many people has been shaken 
regarding the unselfishness and the spirit of public service of 
the members of the medical profession. While we are not 
entirely unaware of this situation, we, nevertheless, are grate¬ 
ful to Dr. Hawley for his honesty in bringing this to our 
attention. His observations interested me very much and also 
suggested that physicians are not unlike the rest of mankind. 

It has been generally observed tliat during tlie past quarter 
of this century theiv has developed a serious and continuing 

•Pr**ente<l at the Plftr-flfth Annual Meetitur of the American Larynffo- 
lofrtcal. Ilhlnolofdcttl and Otoloffical Society. Ino.. Atlantic City, N. May 7. 
1»61. 

Editor** Note- ThI* me. received In Larynifoacope Office and accepted for 
publication. May 38. 18Q1. 
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deterioration of fomer moral and ethical standards of be¬ 
havior in nearly all classes of society in our own land as well 
as in other countries. 

We have been and are living and working in an age which 
tends to accord undue importance to material interests and 
forget the urgent need for moral, ethical and spiritual con¬ 
siderations. We are continuously being confronted with the 
corrupting effects of political influence, inti’igue and unethical 
practices upon our public seiwants in high as well as in low 
places. How does the medical profession fare? 

No physician regardless of professional experience or posi¬ 
tion in the medical world can fail to recognize at this time the 
obligations owed by him to his profession. He should fully 
realize that he cannot consider himself an isolated individual 
in the medical world, but leather that he represents an impor¬ 
tant group and has the ability and opportunity to exercise a 
potent and an inspiring influence not only on the welfare of 
his profession but also in his community and his country. To 
exercise this influence, it obviously is necessary that we be 
fully aware of our responsibilities and our obligations. 

In discussing the responsibilities and obligations of the 
physician, Dr. Elmer Hess, summarized them as follows; to 
alleviate suffering; to save life; to advise others of our meth¬ 
ods; and, to secure compensation in order to live. I should 
like to add an additional obligation, namely, that the physician 
exert his individual influence in a more articulate manner to 
maintain the profession of medicine at a high ethical and 
moral level. 

We are all in agreement regarding the alleviating of suffer¬ 
ing. There should be no question concerning the saving of 
life. The physician should stay the hand of the Grim Reaper 
and not lend it aid. At this time the world is supersaturated 
with fears of war, of atomic bombs, and atomic thoughts, and 
the various “isms” are shaking the very foundations of our 
reverence for life. Until we learn more about life and death, 
it is unwise to consider making life shorter for those who are 
victims apparently of an incurable disease. We have learned 
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too well of the teiTible crimes perpetrated during World War 
II by members of our profession who contributed their knowl¬ 
edge and skill presumably in the interests of scientific 
I'esearch and used their brothers as experimental animals. 
This cannot be attributed entirely to the effects of a totali¬ 
tarian form of govemment. 

One of the fine things about our profession to which we can 
lay claim is our unselfish attitude towards a widespread dis¬ 
semination of knowledge concermng methods and teclmiques 
to alleviate suffering and to save life. Our meeting today is an 
outgrowth of this desire to impart to our colleagues knowledge 
that we have accumulated concerning diagnosis and treatment. 

It is generally re cognized but perhaps too ofteu_ignoi;ed in 
practice that an impoi-tant part of education, either academic, 
technical or p rofessional, is the persopalJnfluence_of the 
teacher upon the student There are many in this audience 
who are members of the teaching staffs of medical colleges. 
I wonder if that necessan inspiring influence of the person¬ 
ality and the ethical attitude towards patients is as clearly 
demonstrated by the teachei to the taught in medical colleges 
and hospitals now as it «as formerly. 

■Tile laborer is wor thy of his hire. The physician is entitled 
to secure adequate compensation so that he may live properly. 
The practice of medicine is considered by many as a trade 
and those who practice it as tradesmen. Some legal authori¬ 
ties have supported this thesis. This is a recent interpretation 
fostered by those who would deprive man of his dignity and 
confer it upon the State; who would usurp human rights and 
establish a socialistic regimen. It is no seciet that tliere exists 
an impression on the part of the public, sometimes justified by 
factual evidence, that certain physicians seem to be a privi¬ 
leged and a not too ethical business group. To have saved a 
patient’s life should not entitle Hie physician to exact ransom 
aa dnPQ n ifldim pppr This probably has served*tcTUiidefmrno 
the confidence and esteem once enjoyed by our profession. 

I shall always remember the words addressed by William 
Potter, former Ambassador to Italy, to the graduating class 
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of one of our leading medical schools; “If there be within the 
sound of my voice any young man who has entered upon this 
task without consecration, without noble purpose and without 
high endeavor, and intends to continue in this heedless man¬ 
ner he had better leave our ranks at once and seek to obtain 
his chances for worldly success in some easier and more mate¬ 
rial channel!’’ 

Regai’ding a more articulate attitude on matters pertaining 
to medicine, many of us have been ready and willing to allow 
those outside of our profession to solve these problems for us. 
Too many have failed to realize that a social revolution has 
been in progress in this country for several decades and that 
these changes are irreversible and irrevocable. If aware of 
it, they have not taken it seriously and have not yet felt the 
full impact of the changes that have already taken place. 
There can be little doubt that these will materially alter medi¬ 
cal practice. Should we not take a more active part in these 
changes? If we leave it to the bureaucrats and politicians 
they will accept the credit for reducing the toll of disease and 
adding to the life span of man. They will urge us to give up a 
system which has prolonged human life by 20 years and to 
accept in its stead a plan which will make human life not 
woi'th prolonging. 

As Fellows of this Society, we represent a select gx’oup who 
have attained a place of distinction in the field of otolaiyn- 
gology. Tlu.s includes many distinguished teachers. This 
places upon our shoulders additional obligations which we 
cannot delegate to others. Thei’e is need now, as never before, 
for a sound progi’essive medical leadership. Dr. Elmer L. 
Henderson, Past President of the American Medical Associa¬ 
tion, recently stated that “physicians by their thinking, spirit, 
and effort, can set an example for government, diplomats, and 
people everywhere.” 

The physicians’ obligations are to care not only for the 
immediate ills of their fellowmen but also to aid in solving 
the social and economic problems involved on providing medi- 
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mI care for citizens individually and collectively, and, in addi- 
jon to exert their influence towards the development of good 
ivill among their neighbors across the back fence as well as 
heir neighbors half-way round the world. 


SYMPOSIUM: CARCINOMA OF THE LARYNX. 


I — THE SURGICAL TREATMENT OF EARLY 
CARCINOMA OF THE LARYNX.^t 

Francis E. LeJjeune, M.D., 

New Oi'leans, La. 

The major consideration in the surgical treatment of early 
cancer of the larynx is selection of a method that offers the 
patient the greatest prospect of cure with the minimum 
amount of interference with the normal function of that 
organ. Of course, every laryngologist wishes he could see 
patients with intrinsic cancer of the larynx as early as it is 
humanly possible to discover them. This should not be difficult 

attain since every case of cancer of the vocal coi'ds makes 
Its presence known by the appearance of vocal changes almost 
simultaneously with development of the lesion; nevei’theless, 
.approximately 30 per cent of patients with cancer of the 
'arynx consulting the laiyngologist for the first time have 
such extensive lesions that little can be done for them. Proper 
appreciation of the significance of persistent hoarseness by 
the physio an, and by the laity, would reduce this incidence 
to a figuip \Nl-iich would be practically negligible. Like cancer 
n otlie'- oarts of the body, the earlier the diagnosis the gi'eater 
the pn?3ibil’'y of cure. 

In the treatment of early cancer of the vocal cords, a com¬ 
plete eui-' is highly possible by two surgical approaches. Each 
of these IS excellent for the type of case for which it was 
designed and successful results can be expected only if strict 
adherene > to the indications for the use of each is obseiwed. 
The first of these is intralaryngeal extirpation and the other 

•Read i- Hurt of a Symposium at tho Fifty-fifth Annual Meeting 
American 1 ' i \ ngologlcal, KhlnoioErical und Otolofflcal Society, inc., vvn 
tic City. N 5 Mn> G. lOSl. 

tFrom th. Departments of Otorhlnolaryngoloey. Ochsncr Clinic and Tu 
lane Unl\ei»*)ly of Louisiana, School of Medicine, New Orleans, La 
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ia laryngofissui'e or thyi-otomy. The relative indications, mer¬ 
its and results of these two surgical procedures will be bi'iefly 
discussed. 


INTEALAEYNGEAL E.XTIRPATION. 

Experience has proved tliat iu certain cases of cancer of 
the larynx an intralarjnigeal operation can be performed with 
excellent results, pi-ovided ceiiain fundamental requii-ements 
are rigidly obseiwed. Occasionally, an early carcinoma is seen 
on one vocal cord whic li appeal's so limited in extent that one 
wonders whether an operation such as lai-yngofissure is nec¬ 
essary to eradicate so small a lesion. Such a grotvtli can be 
successfully eradicated by the intralai'yngeal approach, pro¬ 
vided it is an early unilateral lesion, of low gradation and 
completely surrounded by normal appearing tissue. Such a 
small gi'owth may well he considered a surface lesion. These 
small surface lesions arc slow to infiltr-ate the sun-ounding 
tissue because of the usual low gi'ade of malignancy and the 
paucity of tlie lymphatic supply in this area. The growth, 
which may be only the size of a grain of rice, a pea, or a 
dimpled match head, is usually located at the junction of the 
anterior and middle thirds of the vocal cord. If there is any 
question at all about the lesion being too e.xtensive for intra- 
laryngeal dissection, larj'ngoflssure should be done. Because 
of the paucity of the lymphatics in the anterior portion of 
the lai'ynx, the low grade of malignancy and the slow growth, 
these early surface lesions offer a gi-eater percentage of cures 
at this stage of development than any other type of malig¬ 
nancy occurring ui the lai'ynx. This, then, is the ideal type 
of case for intralai'yngeal extirpation; however, only 6 to 7 
per cent of intrinsic cancers of the vocal cord are seen early 
enough to be suitable for tliis procedure. Leucoplakia and 
keratosis of the vocal cords, now being seen with greater fre¬ 
quency than formerly, are also indications for intralai'yngeal 
extirpation. These lesions are precancerous and although 
repeated biopsies may show them to be benign, eventually 
they will become cancei'ous if not treated. For this reason 
we believe tliat intralaryngeal extii-pation is indicated for 



490 


LE JBUNE: CANCER OF LARYNX. 


leucoplakia of the cords of limited extent. To postpone treat¬ 
ment in order to watch developments of such gro^vths is to 
invite trouble. 

Successful extirpation of these highly selective lesions of 
the vocal cord is best accomplished by means of suspension 
laryngoscopy under anesthesia induced with sodium pentothal 
and curare. This method affords excellent direct visualization 
of the vocal cords and leaves both hands free to perform the 
operation. This approach is largely responsible for simplify¬ 
ing the intralaryngeal operation so that malignant lesions 
may be adequately treated. 

After the lai^ynx is exposed, the tumor is again carefully 
examined to check on its size and extent. The vocal cord is 
then retracted and its under surface examined. The tumor is 
grasped with fixation forceps and traction is made toward 
the median line, thus placing the cord on medial tension while 
the tumor together with adequate normal appearing tissue is 
excised. In accomplishing this we are ever mindful of the 
studies of New and Fletchei',^ who investigated the micro¬ 
scopic extension of vocal cord tumors from the visible edge of 
the gi’owth. After excision of the growth, the base is electro- 
coagulated and bleeding is controlled. Hospitalization is 
relatively short, there is minimal reaction, and postoperative 
tracheotomy has never been necessaiy in my series of cases. 
Vocal rest is observed and the patient kept abed for several 
days. 

During the healing process the defect in the anterior half 
of the vocal cor’d is gradually repaired. Occasionally, granu¬ 
lation tissue develops, which, when persistent, may require 
removal and cauterization. Because of the small size of the 
tumor and the consequent limited portion of the cord removed, 
the wound heals rapidly. Iir many cases cicatricial tissue 
replaces the lost portion of the cord in such an excellent man¬ 
ner that it is impossible to recognize that an operative 
procedure had been performed on the cord. With such satis¬ 
factory repair, one can reasonably expect a voice far superior 
to that obtained in the average patient subjected to the laryn- 
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gofissure operation. Patients who have had intraiaiyngeal 
extirpation of carcinoma of the vocal cord are kept under 
observation foi at least five yeare, durmg which tune the 
larynx is repeatedly e.xamined 

Again it must be empliasized tliat inti'alaryngeal e.xtiipa- 
tion of early carcinoma of the vocal cord can be successfully 
accomplished only in lughiv selective cases In a senes of 49 
cases there have been only three recurrences, or a curability 
rate of 93 per cent. This is the highest percentage of cures 
of any malignancies occurnng in the larymv These results 
are in no way remarkable because if the lesion is carefully 
selected it vdll be an earlv suiface lesion, and theoretically all 
cancers would be curable if the diagnosis weie made early 
and the propei treatment instituted immediately A small 
lesion on the vocal coid offers an opportumty for eaily diag¬ 
nosis, and a higher percentage of cures will be obtained when 
advantage is taken of this opportunity. 

LARYNGOFISSURE, 

If early cancer of the vocal coi d is found to be too e.xtenaive 
for mtralatyngeal extirpation and yet not sufficiently ad¬ 
vanced for laryngectomy, consideration must be given to tlie 
operation of laryngofissuie, nhich Is an mgenious technical 
procedure whereby the tliyToid cartilage is split e.xtemally in 
the median hne and its interioi exposed to direct vision The 
mdications for laryngofissure or tliyrotomy are well estab¬ 
lished, altliough some elasticity must be permitted in inter¬ 
pretation of these indications because of the variations of the 
growth on the cord The ideal case is an intrinsic locahzed 
lesion occupying the middle tliird of one vocal cord with both 
ends of the cord free of any growth. Posterior ex-tension 
with involvement of the vocal process and fixation of the cord 
is a definite contraindication to such a conservative operation 
Although ideal cases are seen with considerable frequency, 
more extensive lesions are sometimes encountered in which 
only by experience and judgment can the laryngologist deter¬ 
mine whether the tumor is amenable to the laryngofissure 
operetion Many growths extend to but do not involve the 
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vocal process. Others extend to the anterior commissure and 
may even cross over to involve the anterior third of the oppo¬ 
site vocal cord. Leucoplakia involving a considerable portion 
of the vocal cord is being seen more frequently now than in 
former yeai-s. Repeated biopsies in these cases have been 
necessary in order to establish the presence of cancer and 
justify extirpation of one vocal cord. Incidentally, all patients 
seen by us with leucoplakia of the vocal cords have used 
tobacco excessively. 

The technique of the laiyngofissure operation is relatively 
simple and is usually performed under local anesthesia. An 
external incision is made on the median line of the neck 
extending from the hyoid bone to the level of the cricoid car¬ 
tilage. Division of the thyrohyoid and cricothyroid mem¬ 
branes is necessary to facilitate exposure of the interior of 
the larynx. For division of the thyi'oid cartilage I have aban¬ 
doned use of the electric saw because, regardless of the caution 
obseiwed, bony necrosis occunnd too frequently. I prefer the 
Clerf and Joseph hand saws and although more time is con¬ 
sumed in splitting the thyroid cartilage, no complications 
have developed. After the th3rroid cartilage lias been divided, 
the wings of the cartilage are spread open in order to expose 
the interior of the laiynx to direct visualization. The vocal 
cords, ventricle and ventricular bands must be closely in¬ 
spected and the supraglottic and subglottic regions must be 
examined for possible extension. Only after the growth on the 
vocal coi'd has been thoroughly studied in regard to its pos¬ 
sible extension and depth can the operative procedure be for¬ 
mulated. The inner perichondrium of the involved side is 
dissected free and elevated from the inner surface of the 
thyroid cai-tilage well beyond the growth. The vocal cord with 
an adequate margin of normal appearing tissue on all sides 
of the malignant lesion is then excised. The bleeding areas 
are controlled and the entire base of the wound is electro- 
coagulated. The wound is closed tightly. As a rule we do not 
insert a tracheotomy tube unless dyspnea, secondary hemor¬ 
rhage or a severe amount of emphysema develops. The safety 
tracheotomy through the cricothyroid membrane, as advocated 
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by Schall,^ has much merit and should be used more fre¬ 
quently. An Ace bandage is applied to the neck, and the 
patient requested to refrain from turning the head excessive¬ 
ly. The patient is able to leave tlie hospital on the sixth or 
seventh postoperative day, although those living out of town 
remain available for obseiwation for at least two weeks. Vocal 
rest is prescribed for a period of time. 

Complications, although uncommon, do occur and necessi¬ 
tate constant vigilance. When a laryngofissure is done but 
tracheotomy is not perfonned, subcutaneous emphysema of 
the neck, face and upper portion of the chest may appear. 
This may be extremely alarming but it usually subsides within 
a few days after attacks of couglung have been controlled. 
Dyspnea seldom develops unless there has been excessive 
trauma and extensive surgical procedures have been per¬ 
formed. If secondary hemorrhage occurs, the wound should 
be reopened to control the bleeding, either with suture or a 
pack and tracheotomy. 

In about 86 per cent of cases of laryngofissure, granulating 
tissue appears at the operative site during the healing process 
and at times this resembles recurrences. Although the sur¬ 
geon is almost certain that the growth is granulating tissue, 
there is always an element of uncertainty and, on the part of 
the patient, much apprehension. If the granulations do not 
disappear, they should be removed by direct laryngoscopy and 
e.xamined microscopically to determine whether or not there 
is a recurrence. If the presence of a recurrence is established, 
immediate action should be taken to eradicate as completely 
as possible the existing malignant growth. Although surgical 
treatment for recurrences is not especially successful, we have 
had patients in whom, following the laryngofissure operation, 
recurrences developed which necessitated laryngectomy and 
these patients have survived well beyond the usual five-year 
period. 

If the vocal cord has been removed anterior to the vocal 
process, regeneration of the cord can be expected with good 
vocal function. In some cases e.xcellent regeneration which 
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compares favorably with the normal cord has occuiTed. If 
the vocal process has been partially removed, as becomes 
necessary at times, there occurs cicatricial fixation of the 
arytenoid resulting in altered vocal function. Occasional fail¬ 
ure of the vocal cord to regenerate will leave a large empty 
space, which is responsible for a poor voice. In such condi¬ 
tions the voice can be improved considerably by resection of 
the thyi’oid alae on the affected side; this allows the soft 
tissue to collapse medially. 

If the anterior third, or the antenor half of both cords has 
been removed, during healing considerable cicatrization, syn¬ 
echia and web formation in the anterior portion of the larynx 
may occur. Depending upon the extent of this process, con¬ 
siderable interference with breathing and speaking may re¬ 
sult. Figi recommends the use of skin grafts in these types 
of operations with considerable success. The method sug¬ 
gested by McNaught^ of division of the synechia intralaryn- 
geally and insertion and fixation of a properly shaped tanta¬ 
lum plate tkrough a small incision made externally through 
the thyroid cartilage has given excellent results. This tan¬ 
talum plate is allowed to remain in place for at least six 
weeks. These patients are again happy because they note 
improvement in their voices and are able to breathe ade¬ 
quately. It might be advantageous to consider making this a 
routine procedure in cases in which the anterior portion of 
both vocal cords must be removed and excessive synechia and 
cicatricial tissue might be expected. I have had little experi¬ 
ence with removal of a wedge-shaped section of thyroid 
cartilage at the anterior commissure. I am appreciative of 
Broyles’^ excellent work in detennining that fibres of the 
thyi'oai-ytenoid ligament extend into the substances of the 
thyroid cartilage. 

The prognosis in properly selected cases for the laiyngo- 
fissure operation is excellent, and if rigid adherence to the 
indications for ideal cases were obseiwed, the percentage of 
good results probably would be much higher. Gradation of 
tumors is considered important and the higher the gi’ade of 
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the tumor, the greater is the possibility of recurrence and 
metastasis. RecuiTences are seen in about 16 per cent of 
cases, which means that 86 per cent of these patients are 
cured by the laryngofissure operation. The laryngologist who 
first e.'camines and operates on the patient has the beat chance 
to effect a cure. His is the task of selecting the proper opera¬ 
tion for the particular lesion. If his choice is coiTect, the 
operation will be successful and the patient will be perma¬ 
nently rid of the malignant growth. 

In conclusion, intrinsi’ cancer of the vocal cords, if seen 
sufficiently early, will i-espond successfully to either the inti-a- 
laryngeal or laryngofissure opeiation. Both of these are con¬ 
sidered conservative surgical procedures by which a fatal dis¬ 
ease can be completely eradicated with approximately 93 and 
85 per cent cures, respectively, and vocal function, although 
damaged, is still preserved. 
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SYMPOSIUM: CARCINOMA OF THE LARYNX. 


II — TREATMENT OF EXTENSIVE CARCINOMA 
OF THE LARYNX * 

Henry B. Orton, M.D., 

Newark, N. J. 

Treatment of carcinoma of the iai-ynx may be placed in 
thi-ee classifications: fii’st, by laryngofissure; second, by total 
laiyngectomy; and third, by some form of in'adiation therapy. 
Dr. LeJeune has taken up the subject of carcinoma of the 
vocal cords. In’adiation therapy is the subject of the speaker 
following, and my presentation is the treatment of cancer 
beyond the scope of the vocal cords. In other words, the 
so-called extrinsic carcinoma of the larynx. 

New, in liis summation of the Symposium on Cancer of the 
Lai*ynx before the Academy of Ophthalmology and Otolai'yn- 
gology last Fall, suggested that I break down ray extrinsic 
carcinomas of the lai-ynx into their anatomical location. This 
I have done by re-examining all the specimens of cancer of 
the lai-ynx that I have removed in my private practice. This 
paper will be the result of seeing, in private practice, 524 
patients with carcinoma of the lai’ynx, 59 of whom were inop¬ 
erable at the time of their first examination. Seventy-nine 
refused operation, and 43 had some form of in’adiation ther¬ 
apy, making a total of 181 cases. This leaves 344 patients 
who were operated upon. 

•Read as part of a Symposium at tho Fltty-fltth Annual Meeting 
American Laryneologlcal, Rhlnological and Otologlcal Society, Inc,, Atlan¬ 
tic City, N. J., May 7, 1961. 

Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
publication, May 14, 1961. 
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Of the 181 cases not operated, the distribution of the lesions 
were as follows: 


CorUj.... . 67 

Subglottic „ _ 12 

Ventricles__ -__ 7 

Eplglottla _ ^ _ -- 18 

Epiglottis and tongue -_16 

Aryeplglottlc fold - - 20 

Arytenoid _ 14 

Pyrtfona alnua and posteucoid-37 


181 


It is difficult to believe, in the hght of today*s drive for 
early diagnosis, the large number of patients with true cordal 
cancer who refused operation Some of these may have later 
seen someone else and possibly have been salvaged; of these 
I have no further record. I should like to add tliat all of these 
were operable at the time of my examination. The liesitancy 
of the patient in having the operation at the time may, no 
doubt, have been due to some misguided advice of fHends, or 
doctors, in saying that if your larynx is removed you cannot 
talk; such is not the case, as I have repeatedly shown. Any 
person can talk \vithout his larj'nx if he makes up his mind 
to learn. 

Of the 43 cases tliat Iiad irradiation therapy, none are alive 
over five years. 

In the other 69 cases that were inoperable, some form of 
palliative treatment was earned out, such as a tracheotomy. 

The treatment of extensive carcinoma of the larynx means 
a total laryngectomy with the removal of sufficient tissue be¬ 
yond it to assure adequate cure. If the lymph nodes are pal¬ 
pable these are to be removed at the time of operation with 
the larynx, beginning at the trapezius and working mesially 
to the larynx, removing all lymph-baring structure, including 
the stemoraastoid muscle, fascia, jugular vein, fat, and the 
lobe of the thyroid gland on the same side. 
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TABLE 1. 

TOTAL NUMBER OP CASES OPERATED UPON, 344. 



Oper¬ 

ated 

Death Other 
Than Cancer 
Over 6 Yrs 

Opera¬ 

tive 

Death 

Recur¬ 

rence 

Alive and Well 
Over (5) Under 

Cords - 

.132 

23 

2 

6 

69 

32 

Subglottic . 

... 62 

4 

0 

17 

26 

15 

Ventricle . 

... 38 

5 

1 

10 

16 

6 

Epiglottis - - . 

. 32 

6 

0 

8 

15 

3 

Epiglottis and tongue 21 

8 

0 

7 

5 

1 

Aryeplglottic fold . 

.... 18 

1 

2 

9 

2 

4 

Arytenoid . . 

. .• 17 

4 

0 

1 

6 

6 

Pyriform . 

... 24 

2 

1 

13 

4 

4 


344 

53 

6 

71 

143 

71 


i\i casea with six deaths = 1.7% OPERATIVE MORTAMTT WITHIN 
THREE WEEKS OF OPERATION. 


TABLE 2. 

'HOWS THE PERCENTAGE OF FIVE-YEAR CURES ANATOMICALLY 
.SITUATED, ALSO THE PERCENTAGE OP SUCCESSFUL CASES 
OPERATED UPON, MANY OP WHICH ARB NEAR THE FIVE-YEAR 
MARK WITH NO RECURRENCE. 



Operated 

Over E Years 

Under B Years 
Succesalul 
Coses 

Cords .. 

.132 

70% 

93% 

Subglottic . 

_ 62 

48% 

72% 

Ventricle .. 

. 38 

55% 

71% 

Epiglottis .. 

_ _ 32 

65% 

76% 

Epiglottis and tongue. 

....„ 21 

62% 

66% 

Aryeplglottic fold .. 

. 18 

16% 

38% 

Arytenoid . _ _ 

. 17 

58% 

94% 

Pyriform . 

_24 

25% 

41% 


The larynx must be sacrificed in all of these cases, excepting 
possibly those cancers at the base of the tongue involving the 
epiglottis on the lingual side of a highly undifferential type, 
whereby suspension with diathermy as practiced by New has 
saved some of these cases over a five-year period. 
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CLASSIFICATION. 

We must all realize that the site of tlie origin of cancer in 
the larynx is of the utmost unportance. Anatomically it is of 
vast importance in deciding on the scope of the sui’gical treat¬ 
ment It is time that only in the early stages can the true site 



Flff. L Showlnir lln* draxvn tbroutrh t«ntrlcl«, all bglow tho line—Intrln- 
■lo carcinoma of the larynx, all above the line—extrlnalc carcinoma of tho 
larynx. 


of origin be definitely determined; in the more advanced cases 
by careful investigation mto the history of the case, one may 
determine with a fair degree of accuracy where tlie original 
site of the cancer originated. Tins led to the first general 
classification by Krishaber, in 1879, of the intrinsic and the 
extrinsic group. The site of intrinsic cancer is quite defi¬ 
nitely established. Much confusion, however, still exists as to 
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the extrinsic group. Much clarification I am sure would 
result from an anatomical classification: cancer on the epi¬ 
glottis, the arytenoid, the aryepiglottic fold and the pyi’ifom 
sinus, to be termed the epilaryngeal type; the postcricoid and 
the lateral or posterior walls of the pharynx to be termed the 
hypophaiyngeal type. This type of classification would estab¬ 
lish the site of origin and present the surgical problems 
involved. Then the so-called mixed type, the result of an 
intrinsic cancer becoming extrinsic, or vice versa. 

Intrinsic comprises lesions of the vocal cord which when 
seen early ai'e amenable to laryngofissure; while in the sub¬ 
glottic area, laryngectomy is the procedure of choice. 

EXTRINSIC OR EPILARYNGEAL. 

This group of cancer of the larynx is causing a great deal 
of controversy as to treatment. It is true the degree of malig¬ 
nancy is higher than in the intrinsic type. Insidious in its 
onset, it spreads rapidly to the lymphatic nodes at a very 
early stage. Extrinsic cancer originates around the glottic 
opening, or on its outer surfaces. As I have stated above, this 
group should be subdivided into those neoplasms ai'ising from 
the epiglottis; the aiyepiglottic fold; the arytenoid and the 
pyriform sinus, the epilaryngeal gi'oup. 

Cancer of the postcricoid area, the lateral and posterior 
walls of the phai-ynx to be known as the hypopJiaryngeal 
group. This classification definitely establishes anatomically 
the rite of growth. 

Cancer in this region is usually of the squamous cell type, 
although it may be papillary or occasionally of basal cell type. 
Sarcoma is also found. The lymphatic nodes are invaded early 
and consistently; the coui’se is fairly rapid, and unless prompt 
treatment is instituted, a year and one-half is the average 
span of life for the patient. Then, too, in these cases where 
the disease has extended beyond the confines of the larymf 
and invaded some of the adjacent structures, a more extensive 
operation is indicated, such as laiyngophaiyngectomy. 
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LYMPHATICS. 

The submaxillary lymph nodes drain the side of the tongue 
along with other parts of the face; therefore, with any in¬ 
volvement of the posterior part of the tongue from the lingual 
surface of the epiglottis, the submaxillary gland with its 
nodes should be removed. 



PIff. aL Poiterior view of ptinrynx uhowlnip areas Jn relatJon to •xtrJoilc 
carcrnoma oC the larynx. 


DEEP SET OF CERVICAL LYMPHATIC NODES. 

>1. T/te infrahyoid nodes- These lie on the thyrohyoid mem¬ 
brane and drain the front of the larynx. It is important to 
remove the pre-epiglottic space in laryngectomy. 

B. The prelaryngeal lymph nodes. These lie on tlie crico¬ 
thyroid membrane draimng the larynx. Trotter has shown 
that their afferents pass through a small foramen in the mid¬ 
dle of tile cricothyroid membrane. These lymph nodes are 
often the first to become enlarged in cancer of the larynx. 
They also assist in drainage of the thyroid gland. It is well, 
therefore, to remove the cricoid cartilage with the larynx. 
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The deep cervical chain receives ultimately all the lymph from 
the sections above mentioned. This deep cervical chain con¬ 
sists of a number of large lymph nodes lying in relation to 
the cartoid sheath. A few of these occupy an outlying posi¬ 
tion behind the phai-ynx. This deep chain lies along the side 
of the pharynx, trachea and esophagus and extends from the 
base of the skull to the root of the neck. These are divided 
into the superior and inferior by the point of bifurcation of 
the common carotid, or the crossing of the omohyoid muscle; 
both are in close relationship with the internal jugular vein, 
and in removing them it is necessary to strip them from the 
vein, or better, the jugular vein should be removed with them. 
Some of the lymph nodes of the inferior gi'oup project beyond 
the postei’ior border of the sternomastoid muscle into the 
posterior triangle of the neck. There are a few nodes of this 
group that lie in the groove between the trachea and esopha¬ 
gus: they drain the thyroid paratracheal glands. A large 
lymph node, situated below the angle of the jaw between the 
iuiL-inal jugular and facial veins is known as the main lymph 
nude of the tonsil. Another large node at the bifurcation of 
die carotid just below the cornua of the hyoid bone is called 
die main lymph node of the tongue. Finally, a large lymph 
node on the •; otid where the anterior belly of the omohyoid 
muscle cros^. ^ it is known as the supraomohyoid lymph node. 

The main Vmph node of the tongue, in cancer of the 
larynx inv< mg the base of the tongue, is the one that 
enlarges so ipidly postopei’atively, and in many cases this 
lymph node ■ my be removed and followed by irradiation. 

The dissection of the neck should include the area from the 
angle of the law and tip of the mastoid downwards to below 
the posterior belly of the omohyoid muscle, removing the 
jugular vein, submaxillary gland and its nodes, fascia, the 
hyoid bone with the infrahyoid muscles and larynx e?i masse, 
with part of the thyroid gland if needed. 

We must remember that the flow of Ijonph following a 
resection may have a retrogi'ade movement, and involve 
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the lymph nodes in the postauricular area, posterior ti'iangle 
of the neck, ending in the retropharyngeal lymph nodes. 

With involvement of the base of the tongue from the lingual 
poi'tion of the epiglottis, we must remember that tlie cancer 
cells in the tongue may pass readily from one side to the 



other. From this it becomes necessary to deal with both sides 
of the neck. When we have a patient who has the entire 
length of the deep cervical chain of lymphatic nodes involved 
in a fixed hard, firm mass, extending to a point below the 
infi’aomohyoid muscle, it is needless to say that we cannot 



504 


OSTON: CANCER OF LAIIYNX. 


expect to cure the cancer. By that time the cells have already 
entered the thoracic duct into the general blood stream. 

Complete destruction of all cancer cells is at present the 
only knoAvn method of effecting a permanent cure, whether 
tins be by surgery, irradiation or by some biological change 
in our makeup. 

With this in mind, the surgeon when operating should be 
careful about disturbing the giwvth at the time of operation 
so as not to cause metastasis by inoculation. The operation 
should'be sufficiently radical to get well beyond the growth, 
keeping in mind that New’s observation on the microscopic 
extension of the gi’owth taken at 5, 10 and 15 mm. from the 
apparent margin of the gro\vth found the maximal extension 
of higlily malignant tumors was 15 mm. This has been con¬ 
firmed by Broyles and Snitsman, who have shown that the 
cancer cells have extended beyond the apparent gi’owth histo¬ 
logically, in the anterior commisural growths of the cords, 
another reason why the pre-epiglottic space is invaded early 
and should be removed with the larynx, I Irave also demon¬ 
strated this at the time of operation in epiglottic cancer below 
the hyoepiglottic ligament. 

PRE-EPIGLOTTIC SPACE. 

Jean Leroux Robert published a paper, Les Epitheliomes 
Endolarynges, in 1936, in wirich he demonstrated the invasion 
of the pre-epiglottic space, and Tambien demonstrated histo¬ 
logically that cancer of the vestibule and ventricle of Mor¬ 
gagni invaded the pre-epiglottic space and stated that the 
classical lax'jTigectomy is insufficient for the complete eradi¬ 
cation of cancer in these cases. 

It is true that for years I had been removing the hyoid bone 
in complete lai’yngectomy, but it was not until early in 1939 
when I received from Dr. Ricardo H. Bisi, of Buenos Aires, 
his book on Cancer of the Larynx, published in 1938, that I 
realized that the hyoid bone should be removed en viasse and 
not separately. I was shaving the base of this pre-epiglottic 
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space instead of going completely around it. Since tlien I have 
recognized its value and Iiave been following his procedure 
in all my laryngectomies and have not regretted it, as the 
results have been veiy satisfactory and gratifying. 



Fig-, L Showlog: Uio relatloiikbi|> v( of tongue with epIglotUa. 


I feel that it is a most important step in the ti'eatment of 
cancer of the larynx. 

A true intrinsic cordal cancer limited to the midthli'd of 
one cord is ideal for laiyngofissure, but with a growth at the 
anterior commissure you must go through the pre-epiglottic 
space, a very potential danger area for lecun-ence. We cannot 
be conservative wlien dealing with cancer. 1 agree with Clerf 
and thank him for bringing the subject up again in his paper, 
Pre-Epiglottic Space, in its relation to cancer of the epiglottis. 
His keynote was “that we should get away from conservative 
treatment of cancer of the larynx, we gain nothing by appeas¬ 
ing cancer by subpericliondrial resection, narrow fields, etc.” 

This space is described by Robert as follows, “This space is 
triangul^ or funnel-shaped, in the sagittal section it is tri¬ 
angular with its base upwards and the vertex point down¬ 
wards. It is an actual space filled with cellular and adipose 
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tissue. It contains no lymph nodes. The anterioi* and lateral 
walls are composed above by the thyrohyoid membrane, and 
below by the anterior supei’ior angle of the thyroid alae. Tire 
posterior wall is formed by the epiglottis from its middle to 
lower extremity, which is situated immediately above the 



Fig. 0 Draulng: Bhowlng^ tho prc-eplglottlc space. 
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anterior commissure of tJie vocal cord. It is closed above by 
an aponeurosis which forms the roof, and extends from the 
posterior surface of the hyoid bone and inner border of the 
cornua to the middle of the anterior surface of the epiglottis; 
the hyoepiglottic ligament. This space is often invaded by 
cancer which attacks the lower poiinon of the epiglottis, ves¬ 
tibule of the larynx and the false cord. In order to completely 
encircle these growths the entire lai-ynx, pre-epiglottic space 
and the hyoid bone should be removed en masse." 



Flff. «. Bhowlns the lymphatlo <lr«ln*c« In th* nacll. 

It is common to find cancer cells microscopically in the pre- 
epiglottic space well beyond the apparent anatomical margins 
of the growth. This invasion cannot be determined before¬ 
hand, either by direct or indirect examination of the larynx. 
The pre-epiglolaryngectomy as designed by Bisi should be 
practiced in aU cases. 


laryngectomy. 

The indications for laryngestomy are as follows: 

1. When the growth has extended to the anterior commis¬ 
sure or has extended backivards to the arytenoid. 
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2. Wlien the epiglottis is involved below the level of the 
hypoglottic ligament. 

3. When the gi’owth has crossed to the opposite side, and 
there is subglottic extension. 

Jf. The growth springing from the ventricle or ventricular 
fold. 



FIs 1 Showing extent oC complete block dissection ot the neck 
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5. The growth has invaded the thyroid cartilage or cidco- 
thyroid membrane. 

6. In extrinsic carcinoma of the laryn-x. 

7. Definite fixation of one or both vocal cords. 

8. The growth is subglottic in origin. 

9. In a recurrence following a laryngofissure operation. 

10. Where the larynx has been subjected to unsuccessful 

irradiation in selected case.s. 

Also to be considered in these cases is the extent of the 
growth and its location. With a gro\vth situated as above 
stated, a laryngectomy is the procedure of choice. These indi¬ 
cations should be well understood; however, it is surprising 
that now and then we find a patient in whom conservative 
surgery has been used to the detriment of a lasting cure. 

TREATMENT. 

Complete removal of the primary growth is the utmost 
consideration in any operative procedure. The general physi¬ 
cal condition of the patient must be such that he is a reason¬ 
ably good operative risk. 

The antibiotics unquestionably have been a great factor in 
postoperative results by keeping down infection. 

The incision used is one best suited to the surgeon, provid¬ 
ing it gives him adequate ex-posure, so as not to unnecessarily 
traumatize tissue. As 1 have already stated, the procedure 
must insure complete eradication of all diseased tissue, rang¬ 
ing from simple laryngectomy to complete laryngopharyngec- 
tomy; and if at all possible in Uie latter, to try to leave some 
normal pharyngeal mucosa for closure, instead of a large 
pharyngostome to be closed later by plastic. 

PROGNOSIS. 

The prognosis as to possible cures of these extensive lesions 
are in the following order: 1. Cords; 2. Epiglottis; S. Epi¬ 
glottis and Tongue; i. Arytenoid; 5. Ventricle; 6. Subglottic; 
7. Pyriform Sinus; S. Aryepiglottic Fold. 
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SUMMARY. 

1. The extrinsic carcinomas of the larynx have been broken 
down and placed in their anatomical sites. 

2. The operative procedure for these extensive lesions must 
be laryngectomy, and at the time of operation sufficient con¬ 
tiguous tissue surrounding the carcinoma must also be re¬ 
moved to assure complete eradication of the disease. 

3. If the lymph nodes are involved, they should be removed 
at the time of the original operation on the larynx. 

4. In some cases it may be necessary to do a very extensive 
gland resection plus the larynx and enough of the pharyngeal 
tissue to insure adequate removal, which may result into a 
laryngopharyngectomy. 

5. Results of these procedures are shown. 

224 Delavan Avenue. 
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HI —ROENTGEN THERAPY OF CARCINOMA 
OF THE ENDOLARYNX.* 


J. A DEL Regato, M.D. (by invitation), 

Colorado Springs, Colo. 

In the past 30 years a slow but steady progress has taken 
place in radiotheiapy of cancer. Tlus progress has been due 
priraaiHy to the development of rational tecluilques of treat¬ 
ment based on better knowledge of physics and radiobiology, 
to better dosimetry, to the teclaiica) perfection of equipment 
and to the advent of supervoltage Roentgen therapy. The 
progressive improvement of results in the treatment of car¬ 
cinoma of the cervix and carcinoma of the lower lip, among 
others, have clearly shown this undeniable progress. 


In these three decades there has been also remarkable 
improvement in tlie results of surgery of cancer. Surgical 
progress has been mostly due to better knowledge of anes¬ 
thesia, to better pre- and postoperative care and to tlie advent 
of antibiotics, all of which have resulted in diminished opera¬ 
tive mortality and enlargement of operability to include ad¬ 
vanced leaions and aged patients (c.p., cancer of the large 
bowel); and progress has been made also in the designing of 
new interventions (c.g,, pneumonectomy, esophagectomy), to 
be applied to previously inoperable tumors. 


Progress in surgery as well as in radiotherapy of cancer 
has bcM in part due to wider understanding of the pathology 
of tumors, of their varied characters and life expectancy, of 
their invading and metastasiring habits; in other words, of 
their natural history. This common ground has brougiit about 


"'Read by iDvltatlon aa part o£ a Syilipoalunj at tA* Fl£tjr«nfth Annual 
U«etlnc of the American taryarolofflcal, Rhlnoloslcal and Ototlogical Soci¬ 
ety. loc-, AtJanUo City, N, May 1. 1951 
liJdltor'a KoU* This ma r»cei>ad In tairj-nffoacopo OflJco and Mccepted for 
publication, JJ»y H. 1»61 
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greater understanding of the possibilities and of the relative 
merits of both forms of treatment, resulting in considerable 
agreement among those interested in the nature of the disease 
first, and concerned secondarily with the character of their 
special skill; but, whereas the improvements in surgery have 
found immediate, enthusiastic, capable and vast application 
and consequent appreciation, the improvements in radiother-. 
apy of cancer have not been rapidly assimilated or even rec- 
ogirized everywhere. The result has been a state of uncertainty 
and consequent overenthusiastic surgical excesses, advocated 
by the honestly uninfoi'med or the youthfully inexperienced. 

One could easily save several times more lives by the simple 
expedient of introducing skilled radiotherapy to certain insti¬ 
tutions than by the combined application of all other, consid¬ 
erably more expensive, available measures of detection and 
early diagnosis of cancer. In radiotherapy, as in any other 
medical specialty, a thorough adequate training is the shortest 
way to better performance; yet, most institutions in need of a 
therapeutic radiologist are obliged to choose a self-initiate for 
lack of sufficient number’s of well trained radiotherapists. As 
a result of a shoi-tage of capable advocates, the responsibility 
for therapeutic radiology is disseminated in the departments 
of physics, dermatology, gynecology, hematology and even of 
plastic surgery, instead of being properly centi’alized under 
competent scientific control in the liands of those who under¬ 
stand the common principles of its varied application and its 
hazards; but, while all efforts are justifiably put to play in the 
endeavor to increase the results of surgery of cancer, depart¬ 
ments of radiology are expected to cany on their duties with¬ 
out right to hospitalization of patients. 

In otorhinolaryngology the role of radiotherapy has been 
definitely established in these thi’ee decades as the undisputed 
choice in the treatment of nasopharyngeal and tonsillar 
tumors, as well as of primary lymphosarcomas and undiffer¬ 
entiated carcinomas in any location. If the results of radio¬ 
therapy of these forms of cancer and of these regions have 
not always been remarkable, they are the only results obtain¬ 
able and they require, at that, more than amateurish endeav- 
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ors and skill; however, the treatment of cancer of the lai'ynx 
haa been the subject of uninteri'upted honest disagreement 
for a long time, Tliere is here also an area of possible agi'ee- 
ment, but it is clouded by the inequality in e-xperience with 
both forms of treatment, by the inequality in size and inequal¬ 
ity of material available to different workers, by the inequality 
of segregation of patients bv different authors and unequal 
use of certain words (eg , intnusic) and by unequal report¬ 
ing of results. In the presence of some of its most brilliant 
protagonists and advocates, I v luld not presume to analyze 
here the merits of surgei'y of c.mcer of the larynx. Allow 
me, therefore, to present onij our views in respect to what 
we believe are its proper indicnt’oiis 

First, we should analyze *) c group of carcinomas of the 
hypophatynx. These tumors a'ise mostly in the pynform 
sinus and may, though not al ^ ays, invade the lai-ynx sec¬ 
ondarily; they are usually thuun in the large duffel bag of 
so-called “extrinsic” carcim n.m- of the larynx, yet they do 
not deserve to be called cm r.cma of the larynx any more 
than a carcinoma of the stoma' h winch directly invades the 
liver deserves to be cailed a j.uoraa. We pi-efer to mclude 
aiso in this group the few boi dcrline lesions which could be 
called laryngopharyngeal carcii omas, such as those arising in 
the free border of the epiglottis or aiytenoepiglottic fold, 
which may extend both inside and outside the larynx. In 
this entire group of hypopharyngeal and pharyngolaryngeal 
tumors the accomplishments of radiotherapy have been rather 
poor. This bug been pai'tly at least due to the usual extensive 
development, frequent cartilage destruction and almost con¬ 
stant voluminous metastases winch accompany these tumors. 
Any effort dedicated to impixive these results either by means 
of radical inteiwentions or any other means should be natu¬ 
rally welcomed. 

Then we have the carcinomas arising ivithin the limits of 
the larynx proper, or carcinomas of the endolarynx; these 
tumors are diagnosed relatively earlier, their e.xtension is 
more limited and they metastasize less frequently than those 
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arising outside the larynx. Both total laryngectomy and 
Roentgen therapy have been capable of curing a certain pro- 
poi-tion of these tumors (see Table 1); but the results by 
either method have never been sufficiently satisfactory to just- 
tify its exclusive use. Radiotherapy has the advantage of 
being conservative, and when pi’operly used it does not inter¬ 
fere nor handicap the possibilities of subsequent radical 


TABLE 1. 

RESULTS OP ROENTGEN THERAPY OF CARCINOMA 
OF THE ENDOLARYNX. 


Author 

Year 

Cases 

Lost to View 
or Dead o£ 
Intercurrent 
Diseases* 

Well 

5 Years 
or More 

Absolute 

5-Year 

Survival 

Baclesse . 

.1919 

1940 

215 


48 

— 

LeBZ .. 

.„1931 

1941 

128t 

15 

23 

— 

Harris . 

.-.1931 

1942 

80t 

13 

37 

— 

Cutler . 

...1938 

1942 

107 

7 

37 

— 

Low-Beer . 

.-1936 

1945 

63 

11 

26 

— 

Total .. 

1919 

.„...1945 

593 

46* 

171 

29^0 


•.Ul these were considered as (allures. 

(Including some hypopharyngeal and laryngopharyngeal lesions. 


surgery. Total laryngectomy, while not offering much better 
results, condemns the patient to either artificial larynx or 
esophageal speech; this handicap is variously accepted or 
compensated by the patients and may be indeed a more seri¬ 
ous mutilation than the loss of a limb, or of a lung. Without 
overplaying the drama of a mutilation produced by a curative 
surgical procedure, one must hesitate to impose it upon a 
patient when conservative procedures could be carried out 
successfully; lack of available radiotherapeutic skill has often 
given the necessary excuse. 
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A subdivision of carcinomas of the endolaiynx into supra- 
glottic, glottic and subglottic lesions may lead us to a finiitfol 
understanding of choice indications of treatment. The aiijjra- 
glottio carcinomas, that is, those arising from the laryngeal 
wall of the epiglottis, the false cord and the laryngeal ven¬ 
tricle, are often relatively less differentiated tumora, they 
spread through the soft tissues anteidorly and laterally and 
frequently recur following surgical removal of the larynx and 
inadvertent incision througli tumor. This group of tumors, in 
spite of their extension and cartilage destniction, may be suc¬ 
cessfully treated by means of radiations in a good number of 
instances, and for these reasons we feel that Roentgen ther¬ 
apy is their treatment of choice. Carcinomas of the subglottic 
region of the larynx are often differentiated lesions whicli 
rapidly occlude the air passage, necessitate a tracheotomy and 
often infiltrate the anterior wall of the esophagus. Roentgen 
therapy has been successful in the treatment of these sub¬ 
glottic lesions (Baclesse); but in general a laryngoesophagec- 
tomy offers greater' chances of control, so that we feel that 
radical surgical removal is the treatment of choice of these 
carcinomas. Finally, we have the glottic lesions, or carcino¬ 
mas of the vocal coi-d propur, which include the so-called 
“intrinsic” carcinomas of the laiynx. Carcinomas of the vocal 
cord that are accompanied by edema or fixation of the larynx 
are infrequently controlled by Roentgen therapy, and we feel 
tliat they are beat treated by total lai-yngectomy; on the con¬ 
trary, small or exophytic iesions of the cords can be controlled 
with relative ease by Roentgen therapy (see Table 2), and in 
such cases we prefer this form of ti'eatment in preference to 
total or partial surgical pi*ocedures. Lastly, we wish to re¬ 
emphasize that when radiotherapy has been carried out ade¬ 
quately, recurrences may receive the additional full benefit of 
a total laryngectomy without hindrance. 

We have said nothing of the technique of Roentgen therapy 
and unquestionably tliis is of paramount importance. We 
favor a protracted treatment spread over' at least 10 weeks; 
treatments must, be carried out under constant clinical con¬ 
trol ; fields should be adequate, square or round, but as small 
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TABLE 2. 

ROENTGEN THERAPY OP EARLY CARCINOMA 
OP THE VOCAL CORDS. 


-Author 

Year 

Cases 

Well 

5 Years 
or iloro 

Absolute 

6-Yenr 

Survival 

Baclease — 

...1919 

1940 

14* 

10 

_ _ _ 

Lenz .. 

..1931 

1941 

lot 

8 

— 

Harris . 

. -.-....1931 

1942 

8t 

5 

— 

Cutler . 

-1938 

1942 

15t 

10 

— 

Lou Beer . 

.1941 

1945 

19t 

16t 

— 

Total 

... __...-1919 

1945 

66 

48 

73% 


•Limited to one cord. 

rSultablo for ‘■laryngoflaaure.” 

JFour years' minimum control. 

as possible; two lateral fields are preferable; well filtered 
radiations assure a more homogeneous irradiation; dosage 
will vary according to protraction, size of fields, etc., but usu¬ 
ally several thousand Roentgens must be delivered to the 
tumor area; the dose administered is not an amount known to 
be the necessaiy one to destroy the tumor, but rather the 
maximum pennissible dosage with safety to normal struc¬ 
tures, under the circumstances of the treatment. 
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IV — CANCER OF THE LARYNX. 

FIVE-YEAR RESULTS.* 

LERoy A SCHMi, M.D., 

Roatoa, Mass. 

In 1947, we rendered a report* on a statatical study of 
patients with cancer ot the l.n\n,v seen at the Massachusetts 
Eye and Ear Infirmary belr • ci the years of 1930 and 1945, 
inclusive. Although tiie grou ,t patients seen between 1930 
and 1940 had been followed * > eai-s and longer, we acknowl¬ 
edged that all of the gionp ■* > > 1x4 ween 1941 and 1946, inclu¬ 
sive, had not, in 1947, been I'l ,> ed five years, and an evalua¬ 
tion of their treatment, th i ■ ■■,, was inconclusive. 

Tliis report will compl** . <tudy of the group of patients 
seen from 1941 to 1945, hi- > and followed five .vears or 
longer. 

The number of patients i ■ i.icer of the laryn-x seen dur¬ 
ing this period and follow’ll vn* accurate records was 228. 
In this series, the records si i U.e type of treatment selected 
to have been: 


Emernal Irradiation — - -132 cases 

Laryngoflascre -. — -- —— —- 23 cases 

Laryngectomy - _ _ — ----60 coses 

Cordal lesions—sxlenial IrradlnUon. . 13 cases 

Total ---228 cases 


•Read os part ot a Bymnoaium at the Klfty-tlfth Annual atostlng: of tlia 
American Lorynaologloal nninoloirlcol and otoloalcal Society, Ina, Atlon- 
tie City. N J- Mny 7, 1951 

tFrom tile Deportment of otolarj ncolotrr of tlie ilassodluietts Eye and 
Elflj- Infirmary, Bo*ton. UilM. 

Editor** Not* Thi* m*. received in Loryncotcopo Office and accepted fop 
pQbllcatlon. May 14. 195L. 
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The radiologic treatment of these patients with laryngeal 
cancer was carried out by the Department of Radiology of the 
Massachusetts General Hospital. Most of the patients received 
supervoltage irradiation to skin tolerance, receiving at least 
6,000 r. or more tumor dosage. 

In 1947, our results from external irradiation of lai-yngeal 
cancer as reported in our earlier communication were: 


CjVncer treated with external irradiation. 





Plve-Tear 

Years 

Cases 

Dead 

Cure 

1930-1935 



6-25% 

1935-1940 



17-22.6% 


The study of patients seen during 1941 through 1945 with 
an accurate follow-up on all cases rteated by external irradia¬ 
tion reveals: 


cancer treated with external irradiation 


Years 

Cases 

Dead 

Five-Year 

Cure 

1941-1945 

132 

114-86% 

18-14% 


In addition to these cases of laryngeal cancer treated in our 
clinic, I have soon, in consultation, at least 10 patients treated 
at other clinics who had received from 10,000 to 12,000 r. of 
irradiation without control of the disease. 

Laryngeal Cancer Treated by Lai'yngofissure: 

In 1947, our results of laryngeal cancer treated by laryngo- 
fissure dmdng the years' 1930 to 1940 was only 58 per cent 
five-year cures in 31 cases. From an analysis of the records 
we came to the conclusion that in our clinic too many sur¬ 
geons with but little cancer interest were not only selecting 
the patients for operation but were also doing the surgery. 
Since 1940, the cancer problem has been my responsibility. 
Although I have selected the patients and have either done or 
supervised the surgery, our five-year results have not im¬ 
proved. 
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CANCER OF THE LARYNX TREATED BY LARYNGOFISSDRE. 
1941-1046. 


FlTe yearo or longer (no recurrence)_U 

Dead from local recurronce__ 4 

Dead trom other causea—lesa than five years_2 

Dead—distant metaetaala—no local recurrence_2 

Laryngectomy after laryngoQasure—dead__ 2 

Laryngectomy after laryngoftsaure—five-year cure_ 2 

Total-- „ __23 


Laryngeal Cimcer Treated hy Laryngectomy: 

In the 1947 report, our results of total laiyngectomy were: 


LARINCCCTOMY 


Year* 

Casta 

Dead 

Flve*Te*r 

Cure 

1930-1940 

44 

16-36% 

28-64% 

For the group of patients so 

treated beUveen 1941 and 1946, 

inclusive, the results were: 






Flve-Teop 

T«ar« 

Cai>ca 

Dead 

Cure 

1941-1946 

60 

37-46% 

33-56% 


Included in this series of laryngectomized patients there are 
nine cases in which irradiation failed to control the disease. 
These are not included in the table on the results of external 
irradiation. 


LARYNGECTOMY AFTER X-RAY FAILURE. 


TtATt Caaea _ 

1941-1946 9 9*^4% 


Flro-Tear 

Cure 


6 - 66 % 


- Our results from laryngectomy in the 1941 through 1946 
series are not so good as in the 1930 through 1940 series. 
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Perhaps this may be due to the fact that we have become 
increasingly bold in our surgical risks and are accepting cases 
that would have been considered inoperable in our earlier 
experience. Perhaps some of these cases would fall into a 
group that might be labeled “Salvage Surgery.” 

In the operation of total laryngectomy we have never per¬ 
formed the so-called narrow field of surgeiy. It has been our 
practice to do, what we like to call, a block removal of the 
larynx with its musculature. The prophylactic neck dissec¬ 
tion as originally described by Sylvestre,^ deserves serious 
consideration. We would like to restate our position concern¬ 
ing total laryngectomy from our 1947 report; 

“The psychology of a surgeon dealing with cancer should 
be radical. The problem is how much can be removed and 
not how little. When a patient is faced with the loss of his 
larynx, he is not interested any longer in conservative sur¬ 
gery. The routes of extension of cancer of the larynx have 
been well demonstrated by Taylor and Nathanson,'* and the 
importance of removing the pre-epiglottic space has been em¬ 
phasized by Bisi.^ 

“In total laryngectomies, we have always used the 'T' inci¬ 
sion or the ‘U’ incision of Gluck-Soerensen. The sternohyoid 
muscles and anterior belly of the omohyoids are removed with 
the hyoid bone or the body of the hyoid bone. 

The pretracheal gland on the cricothyroid membrane is 
always examined microscopically for cancer. The pretracheal 
muscles are removed since they ai’e rich in lymphatics and 
are in close relation to the pretracheal gland. We have found 
metastatic cancer in the steraohyoid muscle when, on gross 
inspection, it could not be detected. The thyi-ohyoid muscle is 
removed rvith the larynx. 

“The carotid sheaths are always exposed and examined for 
involved glands and, should they be found, a radical neck dis¬ 
section is done along with the laryngectomy. 

“In cases of laryngeal cancer with unilateral cervical metas¬ 
tasis, Sylvestre* and Brunschwig* have demonstrated no 
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only their operability but also an encouraging curability by 
radical neck dissection and laryngectomy.” 

In 1947, we reported on a small group of cases with cordal 
cancer which were ideal for laxyngofissure but which were 
treated by external irradiation. We now have the five-year 
results of this group of cases: 


CORDAL CANCER—IDEAL FOR SDRGERY— 
TREATED BY IRRADIATION. 


Flie-Tear 

Tears Cases Dead Cure 


194M9-I6 13 1 12-92?J 


To complete and summainze our results in the treater it uf 
cancer of the larynx for all patients seen between 11 C am 
1945, on whom we have accm’ate follow-up and. 
followed for five years and longer, we report our result, to br 


CANCER OP THE LARYNX 


Treatment 

1930-1946. 

C««e« 

Dead 

Flvo-y^ar 

Cure 


Irradiation- 

_231 

190 

41-17.7% 


LaryngoflsflUre_ 

- 64 

22 

32-59% 


Laryngectomy - 

-104 

43 

61-68% 


Cord cancer—X-ray_ 

- 13 

1 

1^92% 


ToUl _-_ 

_402 

256 

146-80 7% 



CONCLUSIONS. 

1. Carcinoma of the larynx is still a serious disease and 
five-year results still depend upon early diagnosis and 
prompt treatment 

£. Statistics such as these serve only to record our personal 
experience. 
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3. Cancer is still unpredictable and cancer of the larynx 
still calls for a careful evaluation and individual consid¬ 
eration of each case. The type of treatment selected 
must be based on the pathology of the lesion, on the 
extent of the disease, on its duration and on the condi¬ 
tion of the patient. 
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V — SUMMARY OF CANCER OF THE LARYNX 
SYMPOSIUM.* 

Gordon B. New, M.D., 

Rochester, Minn. 

Dr. LeJeune has presented the treatment of early cancer of 
the larynx in a very thorough, concise manner, indicating the 
growths to be removed under suspension laryngoscopy and 
those requiring thyrotomy. I agree entirely with his indica¬ 
tions and treatment. The results of the removal of these early 
selected cases by surgical diathermy using suspension laryn¬ 
goscopy are excellent. Thei-e is good function without the 
dryness of the mucous membrane that I have seen at times 
following irradiation. These cases must be carefully selected 
by a laryngologist with a broad knowledge of laryngeal path¬ 
ology and aided by an examination of fresh frozen sections 
of the tissue at the time of operation. Dr. LeJeune says that 
6 to 7 per cent of his cases of cancer of the larynx are 
removed in this manner. From his description of the size of 
the lesions he has treated, I believe that even larger well 
localized growths can be safely removed in the same way. In 
a recent study 11 per cent of our cases were treated in tliis 
manner. 

In mentioning some points in the technique of thyrotomy, 
he says that he has given up the use of the electric saw for 
dividing the thyroid cartilage in doing a thyrotomy as it at 
times produces a necrosis. This can be eliminated by having 
the first assistant direct a stream of cold water fi-om a syringe 

•Read u u<irt of a 8ympo"Iam at the FIfty-flfth Annual Meeting of the 
American Laryngologleal, Rhliiolofflcal and Otoloffical Society, Inc^ Allan* 
tic City. N. J., May 7. 1361. 

Editor'* Note: ThU ma received In Laryngoecope Office and accepted for 
publication. May U. 135L 
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over the cartilage during the process of dividing it. I prefer 
an electi-ic saw to a hand saw, but use a cord-driven dental 
engine that works very satisfactorily. 

The question as to making a tracheotomy, after the removal 
of a gi'owth by means of thyrotomy, depends entirely upon 
just how much tissue is removed and the chance of a secondary 
edema developing with obstniction. Personally, I would rather 
make a few extra tracheotomies at the time of the operation 
than to have to do a secondary one after the patient is par¬ 
tially obstructed from edema. Postoperative emphysema of 
the neck, face and chest may be avoided by insertion of a split 
rubber drainage tube into the lower extx-emity of the wound 
down to the cartilage and leaving it for from 24 to 48 hours. 
All thyrotomy patients, as Dr. LeJeune has brought out, 
should be examined two months after operation for the re¬ 
moval of a possible gi'anuloraa that may be present, interfer- 
ring with the perfect approximation of the vocal cords. In 
cases where both sides of the larynx have to be electrocoagu- 
lated at the time of the thyrotomy, one side may be malignant, 
and the opposite cord a thickened leucoplakia. Raw surfaces 
are produced on both vocal cords antenorly that may cause 
an adhesion. This can usually be prevented by the insertion, 
at the time of the operation, of a soft rubber prosthesis cov¬ 
ered by a finger cot, the same type as used in skin grafting 
the lai-ynx, and suturing it in place through the skin with 
heavy sutures. This should be left in place two or tlmee weeks 
and then removed from above. Holding the raw surface 
apart allows them to heal laterally. I know Dr. LeJeune wil 
agree with me that in some cases an exploratoi’y thyrotoiW 
is indicated to determine whether the growth can be remov 
in a conservative way or whether a laryngectomy should e 
done. 

I wonder whether* Dr. LeJeune would tell us how he feels 
about the use of irradiation for epithelioma of the vocal cords. 

Dr. Orton as usual has presented a very complete report on 
the indications for laryngectomy for extensive carcinoma o 
the lar’ynx with his reasons for recommending that the pre- 
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laryngeal area, the hyoid bone and the pre-epiglottic space be 
removed en masse along with the larynx. He does a complete 
block dissection of the ceiwical glands if one is palpable. 

To begin with, he accepts for surgical treatment 66 per cent 
of the cancer of the larynx patients he has seen, not including 
76 patients who would not be operated upon. In my opinion 
this 70 to 76 per cent is about the right percentage of cancer 
of the larynx cases that can be benefited by sm-gical treatment. 

He has divided tlie growths uito eight locations as to the 
primary lesions, and liis excellent results speak for tliem- 
selves, showing what can be accomplished by untiring work 
of one interested in this field. He advises a cervical gland 
dissection when thei'e is a palpable gland. Metastatic glandu¬ 
lar involvement in carcinoma of the tongue usually involves 
the deep midcervical jugular gland, as in cax-cinoma of the 
larynx. The growth is usually more active. A group of cases 
in which a clinical diagnosis was made as to lymph node 
involvement in carcinoma of the tongue was recently re¬ 
viewed. When there were no palpable nodes cUnically, there 
were 22 per cent in which the microscopic examination 
showed involvement by malignancy at the time of operation. 
In those in which there were indeterminate nodes present, 
that is, where there was a question clinically as to whether or 
not they were malignant, 67.6 per cent were positive micro¬ 
scopically at the time of operation; so tliat we must assume 
that there is considerably more glandular involvement in these 
cases than is evident clinically. 

I would think that Dr. Orton’s end-result tables would be 
still more valuable if the cases in which cervical gland dissec¬ 
tions wexe done were grouped togetlxer. These might be divided 
into two groups, those vrith and those without proven micro¬ 
scopic gland involvement. This would aid in showing what is 
accomplished by a px-ophylactic gland dissection in addition 
to the laxryngectomy and also what end-result can be excpected 
from a block dissection when a mid, deep cervical gland la 
involved. I would like to ask him If he has done gland dis¬ 
sections when there ai-e no glands palpable; and whether there 
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are any proven microscopically involved glands in those cases. 
Should all extensive cancer of the larynx have gland dissec¬ 
tion regardless of whether any glands are found clinically? 
I would like to ask Dr. Orton if he uses radon seeds or ii-radia- 
tion in addition to surgery. 


I did not receive Dr. del Regato’s paper, but he wrote me a 
letter describing the indications for treatment of cancer of 
the larynx with irradiation; however, no mention was made 
of the end-results. Depending upon the location of the lesion, 
he divides the cases into four gi-oups, which deternunes the 
method of treatment, but he does not mention any other fac¬ 
tors such as the activity of the gx-owths. 


First, the small lesions of the vocal cords he prefers o 
treat with X-ray; “when they recur, a total laryngectomy is 
always possible without lessened cliance of success. am 
afraid I cannot agi-ee with this statement. The secondaiy 
edema that occurs at times following irradiation 
difficult to tell whether-there is a recm-rence pr^eut or 
whether the edema is the result of irradiation. At times 

exploratory thyi’otomy is the only ® -l 

that there is a growth present and then it is found o e 
extensive. If a laiyngectomy is necessaiy, the pa 
lost the chance of a cure from a conservative opeia ion 
he would have had originally. 


The second group of cases are “those of the glottis la 
already fixed the larynx and wliich are accompanie 
edema.” He prefers to treat them by lai'yaS^ctoray. 


The third group of cases cases are “the supraglo ic 
which are less successfully treated by laryngectomy la ^ ^ 
irradiation, so that the latter is the treatment o 
feel that the supraglottic carcinoma should be treate y 
work of the laryngologist and the radiologist in oi ex o 
the patient the best chance to get well. These 
course, do not all requix-e lai'yngectomies as he sugges ' 
gx’owths of the epiglottis that ax’e movable are bes . 
either by transhyoid pharyngotomy or, after a ™ 
tracheotomy, by removal of the epiglottis with suigi 
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thermy under suspension laryngoscopy. Radon seeds are usu¬ 
ally inserted at the time into the base and into the pre-epi- 
glottic apace and base of the tongue. A gland dissection is 
frequently done if the extent and type of the primary lesion 
warrants it Fractional X-ray should follow this treatment 
so that everything possible is done. The patient has to wear 
a Rehfuss feeding tube and a tracheotomy tube for at least 
two months due to the reaction, but if the growth is all aupra- 
glottic and movable, tlie vocal cords are not injured so that a 
good voice results. 

The fourth group, the subglottic growths. Dr. del Regato 
states should be treated by laryngectomy. In the letter no 
mention is made of end-results or length of time he has fol¬ 
lowed this particular method of selecting cases for treatment. 
Grading of cancers apparently is not taken into considera¬ 
tion. Would Dr. del Regato please conunent on this? 

I wish I could correctly evaluate Dr. Schall’s results, either 
from the surgical or irradiation treatment of cancer of the 
larynx. In the text that I received, the indications for the 
selection of treatments were not given. In his conclusions, he 
states that cancer of the laiynx is a serious disease and five- 
year results stUl depend upon early diagnosis and prompt 
treatment. I feel, and I am sure he does too, that the selection 
of the type of treatment for the Individual case is very impor¬ 
tant factor in tlie end-results. In the 228 patients that he 
treated between 1941 and 1946, 146, or 63 per cent, were 
treated by irradiation. This includes 13 patients with tumora 
of the vocal cords. Only 83 patients, or 37 per cent, were 
treated surgically by laryngectomy or thyrotomy. This small 
percentage of cases selected for surgery should produce a 
higher than usual five-year cure, but it apparently has not. 
The 132 patients treated \v1th external irradiation produced 
14 per cent of five-year cures. This does not Include the 13 
patients with lesions of the cords who gave a 92 per cent five- 
year cure. The extent or activity of these grondlis is not 
stated. I am wondering if these 13 lesions on the vocal cords 
that were treated by irradiation and resulted in a 92 per cent 
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cure might not be comparable to those early growths that we 
would treat under suspension laryngoscopy and surgical dia¬ 
thermy, or were they larger gi-owths? I would like to ask 
Dr. Schall if he has changed his ideas as to the selection of 
treatment from the results that he has presented. Does he 
still feel that only a little over a thii'd of the patients with 
cancer of the larynx should be treated surgically? 

There is no one fonn of treatment that is superior to all 
others in all cases of cancer of the larynx, as has been brought 
out by these excellent presentations. On the contrary, the 
type of gi’owth in question, its activity, extent, location and 
general condition of the patient should determine what type 
of treatment should be instituted. In general the low grade 
carcinoma should be treated surgically, and the extensive 
high grade growth treated by surgery and irradiation or 
irradiation alone. In general about 70 to 75 per cent of cancer 
of the larynx may, for the patients’ best interests, be treated 
surgically. Irradiation has a very definite place as a thera¬ 
peutic measure in the treatment of cancer of the larynx. I 
have seen patients with very active cancers, even with cervical 
metastatis, that could not be benefited by any type of surgery, 
who have remained well many years following iiTadiation. 
The cases selected for X-ray or radium should be just as cai’e- 
fully reviewed as those for surgery. Growths that recur 
after irradiation are very serious problems, as they are much 
more difficult to control and are much moi‘e extensive than is 
apparent. Prophylactic gland dissections have not been done 
on our patients, but block sections are done when a cervical 
gland is involved, and the primary lesion is sui'gical. Ninet^n 
per cent of five-year cures have been obtained in patients with 
carcinoma of the larynx with cervical glands involved, proven 
microscopically. 

Patients with carcinoma of the larynx usually have but one 
good chance to get well, so the laryngologist who deternnines 
the treatment must assume a serious responsibility. To tell a 
patient that conservative treatment may be tried and if tliis 
fails he still can have a radical operation usually does not 
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result in the best interests of the patient When the growth 
recurs, it is too late for any type of conservative opei'aQon 
that will leave the patient with a good voice, and the end- 
result of radical surgei-y is frequently not good. I am not 
referring to post-laryngectomy pltaryngeal speech, which is 
an excellent substitute. In making the selection for the best 
treatment for the individual patient, we should all bear in 
mind the end-results that have been accomplished by the use 
of well established surgical methods with certain additions 
and modifications such as have been reported today. As I 
have stated before, irradiation has a very definite place in the 
treatment of cancer of the larynx. Further attempts to im¬ 
prove the surgical results are being made, such as prophylac¬ 
tic bilateral cervical gland dissection. Whether tills will im¬ 
prove the five-year end-results, time ivill tell. 



EXPERIENCES WITH PARENTERAL VITAMIN A 
THERAPY IN DEAFNESS AND TINNITUS 


Shirley Harold Baron, M.D., 
San Francisco, Calif. 


The anxiety of every otologist to find means to improve the 
hearing of his deafened patients makes him especially recep¬ 
tive to any new form of therapy that is alleged to be helpful. 
This anxiety, however, has usually been tempered with cau¬ 
tion in view of past experiences with many forms of theiapy 
that have been presented as successful, only to prove dis¬ 
appointing as time passed by. 

Recently, favorable results have been reported m both deaf¬ 
ness and tinnitus with the use of parenteral vitamin . a™ 
-uve that many of you have wondered how substantial is is 
.inprovement and for how long it has or will last. 

Lobel,' in May, 1949, presented a new injectable vitamin A 
preparatioiij which produced improvement in hearing an 
tinnitus in a considerable number of the appioxima ey 
patients on whom it was tried. 

Subsequently, Anderson, Zoller and Alexander, and Ba 
and Savitt,= using the treatment as outlined by ™ ’ , 

reported high percentages of favorable results in pa leii 
deafness and tinnitus. 


This vitamin A preparation was made available to me^ 
June, 1948, at which time I began my own studies. In 
ing my results and comparing them with those of the 
just mentioned, I am reminded of an incident that occuii 


*PreiJeiUed bot'oro the Paclllc Coast Oto-OphtbalnioloE o 
toria, 13. C., ^lay UO. 1961. Gtnnford University 

tFrom the Departments of Otolnryni?ology of the 
Medical School and the ill. Zion Hoepital. 

tAnatola (Lobel), Parke. Davis & Co. Davla & Co. 

{Provided through courtesy of the manufacturer, nd accepted for 

Editor’s Note: This ins. received In Laryngoscope O ce 
publication, April 26, 1951. 
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short while ago: a recent report on the results of X-ray ther¬ 
apy to the nasopharynx for epidermoid carcinoma revealed a 
higher cure rate than that of our own. A little perturbed, I 
asked our own X-ray therapist. Dr. Robert R. Newell, an 
outstanding man in tlie field, if a review of our own cases 
with the therapy given might not be indicated. He replied, 
“No, it’s just the same old story—everybody can cure cancer 
but me.” I feel, in this compai-ison, as did this distinguished 
gentleman—“everybody can cure deafness but me.” 

Lobel’s studies were prompted by his belief in the relation¬ 
ship between hearing loss and nutrition, especially the vitamin 
A factor. He stated, “Me''.inby‘ has shown tliat animals 
placed on an A-free diet devet.'n degenerative changes in the 
auditory capsule, in Scai-pa’s r id the spiral ganglion. Wolbach 
and Howe* observed that vitumin A deficiencies resulted in a 
metaplasia of the ectodeim.'il leaf and a substitution of kera¬ 
tinized epithelium for strat'fud epithelium in the respiratoiy 
tract, ocular tract, paraocul.ai glands, alimentary and genito¬ 
urinary tracts. Failure in tiK levei'sal of these degenerative 
processes may be due to tli 'liability of the body to utilize 
the vitamin A because of feiat’c or various glandular dys¬ 
functions, or the therapeutic time interval in different 
persons.” 

Lobel developed an injectable vitamin A preparation con¬ 
sisting of olive oil, tei'piris, and tlie “A” factor of a concentra¬ 
tion of 50,000 units per cubic centimeter. He thought that the 
inj’ectable preparation facditated the absoi’ption of vitamin A 
by the tissue in contradistinction to the uncertain absoi'ption 
when vitamin A is administered in an oily vehicle only. 

Lobel further stated: “Pharmacologically the terpins act as 
antispasmodics and analgesics and in this manner serve to 
initiate a large part of the amelioration of the ensuing tinni¬ 
tus. The combination of the terpins, olive oil and ‘A’ factor is 
taken up by the blood stream. The vitamin A is absorbed and 
stored and the terpins are excreted in part by the upper 
respiratory tract and its adnexa. It appears, therefore, that 
by the manner of administration described, the reaction in 
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Scarpa’s and the spiral ganglion, as obsex'ved by Mellanby, is 
reversible^ — the drug is made available to the middle and 
inner ear.” 

Tills statement, that the reaction in Scarpa’s and the spiral 
ganglion is reversible by the administration of vitamin A, is 
contradicted, by the experiments of Perlman.® Perlman, work¬ 
ing on rabbits, confinned Mellanby’s experiments on young 
dogs fed on vitamin A deficient diets. Mellanby’s dogs 
showed: a. nerve degeneration, more especially of the cochlear 
neurons; 6. new bony gi'owth in the modiolus; c. overgi’owth 
of the internal periosteal layer of the capsule, that is, the bone 
in proximity to the brain; d. degenerative changes in the 
organ of Corti and sensory epithelium of the semicircular 
canals; e. occasionally a small amount of bony overgro\vth was 
seen in the basal whorl of the scala tjunpani. Serous laby¬ 
rinthitis as reported by Mellanby was not confinned by Perl¬ 
man. 

After the animals in Perlman's experiments were depleted 
of vitamin A (see Fig. 1) they were fed with a vitamin A rich 
diet. This feeding, after depletion, did not restore the laby¬ 
rinthine capsule to a normal state (see Fig. 2). Excess of 
periosteal bone on the internal surface remained but became 
more compact, and the large islands of vascular connective 
tissue were replaced by compact bone (see Fig. 3). The degen¬ 
erative changes in the nerve fibres and ganglion cells were 
also not reversed. Secondaiy changes in the neural elements 
of the Vlllth neiwe also showed no signs of reversal. Changes 
within the labyrinth appeared to be secondaiy to compression 
of the structures in the internal meatus by the new bone 
formation (see Fig. 4). Considerable compression of the coch¬ 
lear nerve was found compatible with good auditory function 
as tested by the acoustic middle ear muscle reflex. 

Much has been written concerning the possible relat 
between vitamin deficiencies and deafness in hum 
unequivocal, convincing evidence is still wantmg. 
incidence of acquired deafness in our own perso 


•The Italics were Inserted by this author. 
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spent prolonged periods in prison camps during World Wai n 
tends to discredit the influence of vitamins on heanng A 
former resident in otolaryngology at Stanford Umversity 
Medical School happened to have served with the Navy at an 
advanced base just after the hostilities with Japan ceased 
He examined approximately 2,000 prisoners of war as they 



Flff J nnbbit, lott oar—vltoniln A (l.platlon. Now bone (B) thlokeno the 
Inteinnl oepocU ot the p.rloewal laTor of the otio capinle trttt eomo 
lengthenlns end narrowing of the Intern^ meatne. The new ^hno contelM 
ialands of vucular coon®ctl\e tl*»ue which appear to ha^vo oeilfiw In lb* 
reveraal experimenta. The Hne of dainarcaUon between the old and the new 
perloeteal bone U rather dlitlnot CCourteey of H. B, Perlman, iLD Arch, 
of OtolarynfoL. CO S3 Jul) 19-lt ) 
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none o, ..ese ino.o« 




I—r''^ > 





of cochlear ncrvo n!i/i ^ reversal. Widespread degeneration 

bone (B) In the o-'ong with appearance of nodules of new 

and the enchondrni hnxo'T' ond In the scula tynipanl. The periosteal 

trophy of the posterinJ ^““•■eanlied by dense bone, and there la byper- 

the cribriform area m-m ‘'f .‘•'^'^^ornnlal layer. The nodules of new bone In 
lar supply. (Courtesvnr* •^he cochlear nerve and ita vascu- 

July, 1949.) B- Perlman, ILD.. ArcA of Otolaryngol, SO’S, 
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hcEring' by gross tssts (wliispored voicg) rGveolGd no deafness 
in any of these individuals.'® 



Fl^. 3. Habbit. rlffht Internal ineataa—vitamin A reveruL The alon^atJoa 
of the meatua and the contained cochlear and veatlbuJar nerve flbrea la 
abown. The capaular bone ik ftrenlK* thickened <B), but no connective tisaue 
or fat marrow space* are seen. There Is no cement line of demarcation 
between the old bone and the newly proliferated bone of the capsule sua- 
ffestlnff extensive reorganisation of tho capsule. (Courtesy of H. B. Pen¬ 
man, ILD.. Arch, of Otolaryngol.. 60:a«. July. 1949.) 

The auinmary of Lobel’s report is as follows; 

1. Fifty thousand units of vitamin A were administered by 
the intramuscular route twice weekly for an initial period of 



538 


BARON : VITAMIN A IN DEAFNESS. 


Sex; 21 females; 15 males. 
Age: Nine to 72 years. 


34 were bilateral 
2 were unilateral 


Types of Deafness: 

1 . Combined; 91 

2. Perceptive; 10 

3. Conductive; 17, 

а. Other than otosclerosis: 6 

б. Otosclerosis 11 (of these, five had not had 

surgery, six had had fenestration operations by me 
or elsewhere, three successfully, three without suc¬ 
cess) 


Tinnitus: 17. 


RESULTS OF TREATMENT. 

Five patients showed an improvement in hearing of more 
than 10 db for the conversational range (frequencies of 512, 
1024 and 2048 cycles per second), but only three, or 8.3 per 
cent, of these had improvement not explainable by other fac¬ 
tors. The improvement was in but one ear in two cases and 
both ears in the third. 

One patient (No. 35) showed a slight diminution in hearing. 

Of the 17 cases having tinnitus, four stated that their tin¬ 
nitus was less. It was abolished in none. One patient had 
transient relief, two were temporarily worse during treatment 
and two developed temporary tinnitus that was not present 
before treatment. 

Of the 44 patients who started treatment, 15 had reactions, 
eight of which were slight and seven were from moderate to 
severe. The slight reactions were redness and itching a 
the site of injection and wei’e controlled with antihistamine 
drugs. The moderate to severe reactions included itching, 
redness, induration at the injection sites, nausea, dizziness 
and headache. 

Evidence of hypervitaminosis A’’ was not noted. [This 
syndrome has been reported in infants and small children ana 
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ANDERSON, ZOLLER AND ALEXANDER. 


Right Ear 
Decibel Gain 

Left Ear 

Declble Gain 


16.6 

0.0 


15.0 

6.7 


6.6 

16.0 

Group A—7 Cases-j 

10.3 

13.3 


3.0 

12.0 


11.7 

10.0 


[ll.6 

6.0 


f 6.0 

10.0 

Group B—3 Cases - 

{ 6.0 

10.0 


[ 10.0 

0.0 

Group C—5 Cases 

Between 

5 and 8.3 


series. The improvement in the B gi’oup is very slight, and 
the same may be said for a few cases in the A gi’oup. 

3. Bmi and Sdvitt have grouped their improved cases as 
follows; 


.BAU AND SAVITT. 

Group B: 6-10 db gain—7 cases 
Group C: 10-20 db gain—7 cases 
Group D: More than 20 db gain—2 cases 


In this series, too, the inclusion of the seven cases in Group 
B is open to considerable question. 

4. Baron (see case reports). 

Five patients out of 36 showed subjective and objective 
hearing improvement. Two of these (Cases 7 and 12) were 
excluded from the final calculations because of other factors 
related as follows: 

Case 7; This Is a man of 58 with Paget’s disease of at least 10 years' 
auratlon. There was an Improvement of 28.3 db in the left ear after 36 
Injecmons; however, he had shown an equal Improvement In the right 
ifInjections were started. This man had had episodes of good 
and bad hearing. It Is In such a case as this that the interpretation 
ot the effect of any medication must be guarded. The comments of this 
the Injections were Interesting. At the end of the third 
inif fi ° he stated that he “gets a sore throat an hour following the 
injection, which lasts approximately one day.” The first eight Injections 
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were given In the huttocka, the ninth waa given In the arm. He stated 
that "the shota aeem more ellectWc when given in the arm,” These 
remarlca are further evidence of tremendous psychic factors which ma> 
be Involved In any form of therapy, especially In that by Injection 

Cate 12 This e5*year-old lady showed a 10 6 db Improvement In her 
right ear after Injections, but the bad already gained more than 10 db 
In her left ear by local therapy, such as reduction of her nasal conges 
tion by local tr^tment, Kustachlan cfttheterlxatlon and Indatlons and 
administration of the antihistamine drugs. 

Cate SI was Included In those with Improved hearing with reservation 
since the only improvement shown uas & 35 db gain in but one frequency 
(2048) In one ear Such a gain la far from conclusive 

Cate 36 (tee Fig 5) was the only one In the whole series of 36 that 
showed a dramatic change In her audiogram. This was a very tense, 
nervous woman of 53 who had a slight head tremor There was some 
bogglnesa and pallor of her nasal turbinates and her nasal smears showed 
two plus eoslnophlles. She was given an antihistamine drug and on 
several occasions her Eustachian tubes were catheterlxed and Inflated 
This resulted In no improvement In her andlogram. She was then started 
on vitamin A injections, 50.000 units each three times a week for two 
weeks and then 100,000 units twice a week. After the twentieth injec¬ 
tion her audiogram showed a Its db improvement in the right ear and a 
33 db In the left. The patient developed a cold at about the time she 
finished her thirtieth injection, and an audiogram taken then showed 
that the curve had receded practically to the original level Patient was 
i;lven. an. additional six Injections of 1 cc. each and then went on her 
vacation. Another audiogram taken two months later, or approximately 
sU months after Injections had started, shoved a further bearing Im 
provement of an addition 8 to 10 db The total Improvement since start 
ing the injections was 33 4 db In the right ear and 30 6 In the left 
Because of the spectacular Improvement in the andlogram, It was decided 
to have the patient checked at the San Francisco Hearing Center It Is 
noteworthy that the tester there remarked, "The patient seemed nervous 
and 111 at ease throughout the test,” The audiogram done there showed 
a considerably lower level for both ears than ours done six da>s previ 
ously (see Fig 6A) The reading showed an Improvement of only 6 7 db 
for the right ear and 6 6 for the left. We again rechecked thi« patient 
four days later at my office and found that the audiogram was almost the 
same as the one we had done two weeks previously I may state here 
that from time to Ume we have checked our audiograms with those of 
the Hearing Center and In most instances the two have run parallel 

Another thing of Interest happened to the patient toward the end of 
her treatment. She lost her bead tremor and became more relaxed She 
said that she “felt very much better” 

It is Interesting speculation as to the modtts operandl of the vitamin A 
In this patient's Improvement. It seems apparent that It was not through 
a selective action on the cochlea. It seems more likely that the prepara 
tion, through its effect on the patient’s wellbeing, removed the Influence 
of the psyche upon the auditory mechanism. This patient became accus 
tomed to going In and out of our office and waa always relaxed and at 
ease when audiograms were done, whereas when she went to the Hearing 
Center she was anxious, nervous and lU at ease. This difference in men¬ 
tal state was able to produce an approxlumte 25 db difference in the 
audiograms on the tao occasions 
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Flgr. 6. Audiograms o£ Case 30. (1) Jan. 30, 1060. (2) April 4. 19B0. (3) Hay ID, 1960. (4) July 25. 1960. 
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Ptc «A. rip 8B, 

lie 3C Dlfferonce In nudlocrara* done alx d*>« impart by OlfTerent teeter* with aiJTerent audiometer* 

M 31 Eltfht month* later Difference In audioin^m* done five day* apart by different tealer* with differ- 
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At this point I should like to present the audiogi’ams (see 
Fig. 7) of a patient treated by another method, that of the 
aminoacid and vitamin treatment of Hirschfeld, Jacobsen and 
Jellinek.® For a short period, as a matter of interest, I was 
alternating patients between this substance and pai’enteral 
vitamin A. 

The audiograms just mentioned are those of a retired naval 
officer who complained of nausea, vomiting, occasional dizzi- 
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Fiff. 7. Audiogram showing Improvement in hearing in the right ear of a 
patient treated by another method (aminoacid and vitamin injections.) 


ness and deafness in his right ear of about thi-ee months' 
duration. After a thorough examination was done to rule out 
any significant pathology, the patient was started on amino- 
acids and vitamins by mouth and by intramuscular injections. 
After about three weeks of this, he stated that he thought his 
hearing was worse. Another audiogram was done at this time 
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and showed a 35 db lose in his left ear and a 20 db gain in his 
right ear. Recheck examination revealed a low-gi-ade suppu¬ 
rative maxillary sinusitis for wluch local treatment was given 
In addition, the Eustachian tubes were catheterized and in¬ 
flated at repeated intervals, and the administration of the 
vitamins was continued. At the end of three montlis the 
audiogram showed that tlie hearing in the left ear had 
returned to its pievious level while that for the right ear had 
improved 27 5 db. 

By chance of the “draw” this man was given injectiona of 
aminoacids and vitamins rather than parenteral vitamin A. 
The results from both probably would have been tlie same and 
an enthusiast for either medicament might have attributed 
the improvement in heaiing to tlie drug. Actually, this im¬ 
provement was due, likely, to the reduction of the mflamma- 
tion in the nose and Eustachian tubes by the treatment of 
the sinusitis. 


COMMENT. 

It has not been my intention to discredit the conscientious 
reports of others who have had such glowing, favorable results 
in both hearing and tinnitus from the use of parenteral vita- 
rmn A. I did feel it a duty, however, to present the other 
aide of the picture as shown by my experiences with the same 
theiapy. Although the results of tlie various writers are tliree 
to one against me, it is difficult to understand why the patients 
m the east responded better than did those in the middle west, 
why those in the middle west did better than those in the 
south, or why the people in all sections responded better than 
those in the San Francisco area. 

I doubt that vitamm A, presumably made more available to 
the body tissues by injection, produced improvement in any 
patient by a specific action on any portion of the auditory 
mechanism. It is conceivable that there may have been in¬ 
stances of improvement secondary to that of the upper respira¬ 
tory mucosa in vitaram A deficient individuals in whom 
administration of vitamm A may have reversed epithelial 
changes. 



546 


BAKON: VITAMIN A IN DEAFNESS. 


A probable explanation for improvement in some patients 
was their increased resistance to fatigue, which is known to 
play an important part in loss of auditory acuity.® Psycho¬ 
genic factors have already been referred to and undoubtedly 
played a dominant role in many of these treated patients. 

CONCLUSION. 

The administration of vitamin A by intramuscular injection 
in a series of 36 patients having all forms of deafness and 
tinnitus coincided with improvement in deafness and tinnitus 
in very few of these cases. This injectable vitamin A has not, 
in my hands, shown a superiority over other varied forms of 
therapy presently available. 

SUMMARY, 

1. Results of the study of 36 patients with vaxying forms 
of deafness and tinnitus treated with inti’amuscular injections 
of vitamin A have been reported. There were but three 
patients with improved hearing and four with lessened tin¬ 
nitus. (Two additional patients showed an improvement in 
hearing of more than 10 db but were not included because 
there were other factors which definitely conti’ibuted to this 
improvement. Table I shows other cases with an improve¬ 
ment of around 5 db which were not included because they fell 
within the range of normal error or variation.) 

2. The experiences of others (three groups) have been 
reviewed. All reported results better than those in the series 
just presented. 

3. The experimental work of Perlman revealed that the 
damage done to the internal ear by vitamin A depletion was 
not reversed by vitamin A excess. 

Jf. Vitamin A administered intramuscularly for the treat¬ 
ment of deafness and tinnitus in this report showed no superi¬ 
ority over other foi-ms of therapy presently available. 



BARON VITAMIN A IN DEAFNESS 


547 


BIBLIOGRAPHY. 

L L. 01 JEI, iL J Clinical Studies with Parenteral Vitamin A Therapy In 
Deafnet* Preliminary ReporL E, K and T Months 38 213 218, May, 
1949 

3 A'fDEBSoiv, J R., ZoLLKu, H. and Aixx.vxDni, L. W Obsertatlons 
on the Treatment of Deafneaa and Tlnnltua with Parenteral Vitamin A 
In Masilve Doeea (Lobel) E^ E^ N and T ilonth, 29 76-79, Feb,, 19o0 

3 Bau, H W., and Savitt, L. Treatment oC Chronic Progreaalve Deaf 
nets and Tinnitus with Motive Doses of Vitamin A. E, E^ y and T 
ifonth^ 30 83 86, Feb, 195L 

4 MHXAanT, EL The Eirperlmental Production of Deafness In Young 
Animals by Diet Jour Physiol, 94 380-396, 1938 

6 WoLBAcir, a. D and Howe, P R Tissue Changes Following Deprl 
ration of Fat Soluble A Vitamin. Jour Exp 3/cd., 43 763 777, 1926 

6 Pehl^ait, H. B Elffect on the Ear of Vitamin A Feeding After Se* 
vere Depletion. Arch OtofarynpoL 60 20-35, July, 1949 

7 Wtait, T C., CvRAajaxo C A. end FirrcHcn, M EL Hypervltamlno- 
sU A. /«mr A. JT A., 144 304-305, Sept 23, i960 

8, HiucnrcLO, H . Jacobsox M and Jelllxesl A. New Treatment for 
Hearing Disorders. Arch. Otolflrvnpo^-t 44 986-760, Dec., 1946 

9 MoBBissiTCT L. EL Plight of Neixe-Deaf Patient Arch Otolaryngol, 
51 124, Jam, 1960 

10 As told to Dr R, C McNaught 



BULBAR POLIOMYELITIS: 

A RESPIRATORY PROBLEM 

T. C. Galloway, M.D., and John Elsen, M.D., 
Evanston, Ill. 

Further experience with bulbar poliomyelitis has confirmed 
our previous conviction that secretional obstruction, anoxia 
and carbon dioxide accumulation are much more important 
in this disease than the direct action on the vital centers 
of the virus itself and we believe more firmly than ever that 
proper treatment based on that idea can prevent many more 
deaths in this disease. Because some men speaking with 
authority and basing their conclusions in part on laboratory 
rather than clinical data are still skeptical, it seems worth¬ 
while again to present the reasons for that concept, the treat¬ 
ment dictated by it and the results of that treatment. Men 
with experience with respiratory obstruction seem easily to 
see the logic of these ideas; some others cursorily dismiss 
them with little to offer in their place. 

Bulbar poliomyelitis has many factors in common with 
other respiratoi-y obstructions. Some of these are: the iden¬ 
tity of many symptoms with those of anoxia and carbon diox¬ 
ide excess; the rapid worsening at a critical level after a 
period of relatively moderate difficulty; the rapid amelioration 
of such symptoms when the airway is cleai’ed before the 
stage of in’eversibility is reached; the large percentage of 
recoveries based on treatment directed to the relief of ob¬ 
struction. 

Treatment based on this belief resulted in no mortality in 
12 successive patients with pharyngeal paralysis treated early 

•Read at the Fifty-fifth Annual Meeting: of the American liaryngrologlcal, 
Rhlnoloelcal and Otologlcal Society, Inc., Atlantic City. N. J., May 7, 1961. 

tProm the Northwestern University Medical School and the Evanston 
Hospital. 

Editor's Note; This ms. received In Laryngoscope Office and accepted for 
publication. May 21, 1951. 
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under good control at the Evanston Hospital in 1947 and 1948 
(see Table 1). At the same time in Illinois, outside of Chi¬ 
cago, the mortality was 88.8 per cent in 105 bulbar cases. 
Some more recent cases were unfavorable because they were 
transported greater distances and were seen later, but our 


TABLE 1. 

MORTALITY IN BULBAR FOLIO. 


LfOC&ltty 

Y«ar* 

Total 

Polio 

Bulbar 

AIKl 

Bulbar 

Spinal 

Bulbar 

and 

Bulbar 

Spinal 

Deatha 

Bulbar 

and 

Bulbar 

Spinal 

Hat* 

Evaaeton Hospital _ 

_1947'48 

127 

16* 

0 

0 

Evanston Hospital —1947-60, IncL 

314 

63t 

10 

12.8% 

Chicago HesldenU—1948 

312 

372 

10 

37 

minoli, ouUide 

-1947-48 

U43 

105 

39 

s$.s% 

Illinois, outstdo 
Chicago —- 

-1947^60. Jncl. 

8.018 

723 

2T7 

38.3% 


•Three of 16 bed no pharynffeel peralyals. 
tTw«nty-flTe had tracbeotomtea. 

toe 12 additional bulbar caaea orlffloatlns ouUtde Chlcaffo. nlno died. 

four-year mortality, 1947-1961, was 12.8 per cent in 63 bulbar 
cases, while at the same time the mortality in Illinois was 
38.3 per cent in 722 bulbar cases. Our series is small statis¬ 
tically, but Prof. H. T. Davis estimates that the probability 
of such i-esults occurring by chance was not more than six in 
10,000. When the same general principles have been followed 
as by Bower* and his group at Los Angeles and by Priest, 
Boies and Goltz' the results were generally considerably better 
than the national average. 

For the understanding of bulbar poliomyelitis as a respira¬ 
tory problem it is necessary to consider: 1. the effect of 
anoxia and carbon dioxide accumulation and 2. other effects 
secondary to respiratory obstruction. 

Anoxia is used in its accepted sense to include carbon diox¬ 
ide excess. How quickly it may produce disaster is stUl not 
widely appreciated. We have shown elsewhere* that 60 sec¬ 
onds of anoxia may produce morphologic changes in the 




652 


ELSEN & GALLOWAY: BULBAR POLIOMYELITIS. 


a degi'ee often requiring use of the respirator, but this is 
usually partly or wholly relieved after anoxia is relieved. 
Bower^ states that most of the so-called central arrythmias' 
likewise clear up after acidosis is remedied. 

Material of the pathologist comes fi'om patients who died 
with anoxia — if not because of it. Others who ceifainly 
faced that outcome with s 3 rmptoms going from lethargy to 
coma, and eax’ly vasomotor and respiratory collapse have been 
decisively saved by treatment from imminent death and thus 
furnish no pathological refutation. Nothing in a, priori i-ea- 
soning seems to match the evidence given by the abrupt 
change in clinical course produced by clearing the airway. 
Six of the 12 consecutive patients with bulbar polio who did 
not die surely would have done so, and quickly, xvithout such 
intervention. 

To hold that the severe effects in bulbar poliomyelitis are 
due only or even chiefly to ovenvhelming virus infection of 
vital centers leads to defeatism and a negative approach to 
treatment that offers little or no help in the disease. Even if 
some of the views herein expressed prove later not to be wholly 
true they offer at present about the only woz’king hypothesis 
of promise. They will hardly be dismissed without trial as 
oversimplification by a gi'oup who know the problem of 
respiratoiy obstruction and the satisfying methods of its 
relief. In any event, obstruction does exist in these cases fi'om 
secretion and spasm or paralysis of larynx and phaiynx and 
must be corrected if these desperately ill patients are to 
survive. 

Three clinical types of respiratory difficulty are generally 
recognized in acute poliomyelitis: 

1. Spinal paralysis affecting intercostals and diaphragm. 
These patients fall easily into rhythm of the respirator 
and do well in it, but may be permanently disabled. 

2. Bulbar paralysis. 

3. Bulbospinal. 
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Disturbances in rliythm, depth and coordination have been 
ascribed to infection of specific i-espiratory nuclei in the me¬ 
dulla. Such effect can occur but we believe it rare. We believe 
aucli disturbances are most often a result of conflict between 
ventilatory demand and protective mechanisms to prevent 
self-drowning, plus the effect of anoxia and carbon dioxide 
on the medulla. We believe this because we have seen the 
irregularity abolished by pentothal sodium (with serious 
results) and because it usually disappears on clearing the 
ail-way if not done in a terminal stage. 

After tracheotomy aud the respirator, our first patient seen 
with bulbar poliomyelitis went from coma, extreme cyano¬ 
sis, imperceptible pulse and ari-eat of respiration for three 
minutes to i-ationality, normal color and pulse in 46 minutes. 
We have had so many patients with almost as marked recov¬ 
ery in as a short time that it is hard to believe that the con¬ 
dition could have been due to anything but asphyxia. Cer¬ 
tainly such a rapid course does not seem compatible with any 
known type of infection. 

In bulbar polio conditions are almost ideal for the produc¬ 
tion of anoxia. Due to inability to swallow, 1,600 to 2,000 ml. 
of saliva per day plus inflammatory secretion and food or 
vomitus may accumulate in or over the ainvay. We have 
recovered by aspiration over 2,‘200 nd. in 24 hours. Tliis fluid 
mechanically impedes ah- flow, produces spasm of the larynx 
and tends to be drawn in with inspiration, especially in those 
instances where the paralysis destroys the protective function 
of the larynx. Flooding may occur because in the ordinary 
supine position the declivity of the ti-acheobronchial tree is 
from 17 to 20 degrees so that secretion flows with gravity or 
is easily dr-awn into the lung bed. 

It has been common in our patients to find considerable 
accumulation of secretion in the pharynx, trachea and bronchi 
along with symptoms of anoxia. It has also been the i-ule that 
unless anoxic symptoms have persisted too long, they are 
relieved relatively soon after clearing the airway. The symp¬ 
toms of medullary depression have usually followed milder 
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symptoms of anoxia and also are usually relieved by clearing 
the aii'way, suggesting as Bower^ states, that this is due to 
acidosis or anoxia. 

We believe, then, that the primary difficulty in bulbar polio¬ 
myelitis is difficulty with the swallowing mechanism with 
accumulation of secretion and food and vomitus in or over the 
airway. Cough and other expulsive mechanisms are ineffec¬ 
tive and unless fluid is kept removed by treatment it will lead 
to anoxia by preventing ingi-ess of air, by producing laiyngeal 
spasm, by blocking bronchioles, and by flooding and secondary 
damage to the respiratoiy ai-ea of the lungs. 

In 1929, J. I. Durand^^ obseiwed that in his opinion “many 
polio deaths are due to drowning as many men must have 
obseiwed,” and he made the veiy vital recommendation for 
postural drainage. The analogy is good, since except for speed 
the two processes are very similar. As Motley" points out, 
laiyngeal spasm is often a veiy important factor in the suf¬ 
focation of drowning. It has seemed that spasm may be 
important in bulbar poliomyelitis and that it is more likely to 
be a factor than obstructive median paralysis of the vocal 
cords. We are not sure we have ever seen this in polio. Also, 
as Furstenberg" has pointed out, nuclear or infranuclear 
paralysis of the cords is flaccid and not spastic. Sjoberg" 
postulates that a combination of spasm and paralysis of 
tongue and pharyngeal muscles with the head extended blocks 
the aii’way, although we have not been able to note that in ob¬ 
structed cases. 

The comparison to dro^vning is useful since the time ele¬ 
ment may be as short and the moment for action may as 
quickly pass. Seconds count in any form of asphyxia. Igno¬ 
rance or indecision and inertia may hold to stupid inaction a 
man who would without hesitation leap into a raging torrent 
to save a child in hardly gi-aver danger. 

Treatment of these cases may be relatively simple or hope¬ 
lessly involved. If undertaken early, decisively and with a 
visualization of the problem, it usually offers little difficulty 



EL3EN * GALLOWAY : BDLBAE POUOMYEUTIS. 565 

although it requires meticulous and unremitting care. If de¬ 
layed by lack of opportunity or indecision, it may require the 
utmost in experience, skill, team work and equipment Tlie 
simpler class of cases should be cared for by any well trained 
otolaryngologist with the aid of a good medical man or pedia¬ 
trician if he gets an eai’Iy chance, altliough decisions are made 
too frequently without consulting him by men who have not 
the experience or imagination to understand the problem. 

Postural drainage and continuous suction, best obtainable 
by a Venturi type pump, are in our opinion the most important 
steps in treatment. When the patient first gives evidence of 
pharyngeal paralysis by muffled voice and inability to swal¬ 
low secretions, even though he can apparently cough or push 
them out of his mouth, he should be placed with the feet ele¬ 
vated and tlie neck extended so fluid may accumulate as in a 
sump, at tlie nasopharynx or hypopharynx where it may be 
picked up as quickly as it covers the opening of a perforated 
rubber tube connected to continuous water auction. Remem¬ 
bering the few minutes of anoxia necessary to produce irre- 
vei-sible damage, it must be obvious that dependence cannot 
be placed on intermittently applied mechanical suction. We 
know of no mechanical apparatus which will bear constant 
use except one attached to a vacuum tank. The device pic¬ 
tured (see Fig. 1) is easily attached, effective in the pressure 
desired, almost foolproof and does not get out of order. Some 
plumbing codes interdict its use, yet if it is connected to a 
half liter collecting bottle filled with antiseptic solution, con¬ 
tamination of the general water system seems impossible. 

Thirty years of experience with postural drainage in respir¬ 
atory obstruction, especially in acute infectious tracheobron¬ 
chitis, has persuaded us that it is of the utmost value and 
without danger if used early. Lateral X-ray with radio¬ 
opaque oil outlining the tracheobroncldal tree’ indicates that 
elevation of the foot of the bed in the supine position must 
bo at least 17 to 20 degrees to prevent flow of secretion into 
dependent lung bed. We have advocated 36 degree elevation 
but now believe tliat exti-eme, and seldom obtainable. Twenty- 
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three to 5 degi'ees is usually satisfactory. If the patient will 
lie prone with the head to the side, as usually only infants 
will do, drainage is effective and nonnal physiology is not 
disturbed. Adults may comfortably maintain such position if 
sustained by special sponge rubber pads.'" 



Pig. 1. (1) Is water auction (supplied by Surgical ^itechanlcul Research. 
1505 Beverly Boulevard, Loa Angeles *1, Calif.) flxed to the wall, connected 
by fairly stiff tube to collecting bottle (2), this to catheter through patient’s 
nose to the pharynx. (3) Is a standby mechanical suction. Beveled and 
whistle tip catheters are shown In inset. 


Bower and his group=> have raised a question as to the safety 
of the Trendelenberg position in seriously ill patients. At 15 
degi-ees’ elevation for 15 minutes the average drop of tidal 
air was 20 per cent. This, however, left an average tidal air 
of over 300 ml. on which a patient at rest may be carried, 
especially if adequate oxygen is given. This objection does 
not seem to outweigh the great benefit of postural di’ainage, 
which helps insui’e that the lower ainvay is not fiooded, the 
alveolar area is accessible and the absorption of oxygen and 
excretion of carbon dioxide well distributed throughout func- 
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tional lung. It ia doubtless time that in patients with marked 
vasomotor disturbance caution must be used against extreme 
position. 

Fluids' and nutrition are maintained parenterally while 
there is any danger of flooding the airway. It is especially 
important that electimlite balance is strictly maintained. 
Bower and liis group have pointed out that potassium defi¬ 
ciency is likely to occm- in polio with loss of sodium balance 
and also with weakness of the cardiac and respiratory mus¬ 
cles. This may be very impoidant, as shoivn recently by 
Darrow and Pratt* This may arise from cell destruction, fi-om 
acidosis, and probably through saliva lost Potassium can be 
given intravenously \vith safety only with careful blood stud¬ 
ies, which are hard to secui-e; however, it can be given sub¬ 
cutaneously with relative safety in DaiTOw’s solution. The 
proper concentration will be picked up thr'ough the gastro¬ 
intestinal tract If given by mouth. For this reason early 
feeding through a tube to tlie stomach is advocated by the 
Los Angeles group. This also pennits aspiration in the not 
infrequent gastric hemorrhage. On account of the danger 
from vomiting, we still choose to use only parenteral admin¬ 
istration of fluids, glucose, electrolites, vitamin C and B com¬ 
plex and protein hydrolysate until patients can swallow, 
although if tracheotomy has been done, tube feeding is not 
especially dangerous, since regurgitated fluid is then less likely 
to be aspirated. 

Preventon of avitaminosis and hyproteinemia are essential 
for recovery from tissue damage, to prevent pressure sores 
and to promote healing of tracheotomy or other incisions. 
Proper hydration is especially important to keep secretion 
thin and easily removable. Excess of fluid may promote cere- 
bi'al or pulmonary edema, but allowance must be made for the 
1,600 ml. or more lost by saliva, regurgitation and other 
secretions. 

Tracheotomy was first suggested for this condition by Wil¬ 
son," in 1932, but only in recent years has it come to be widely 
accepted. The visualization of conditions making it neces- 
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tracheotomy wound, and the provision of a clear ainvay are 
especially valuable. Since widespread use was advocated in 
1943* with an attempt to rationalize this pi'ocedure statistics 
of large numbers of operations by Priest, Boies and Goltz,* by 
Bower,* and others have shown its great value and freedom 
from danger. Our indications as previously stated are: 

1. Progressive anoxia with secretion in the airway. 

2. Coma or other sign of anoxia without relief in a few 
minutes. 

3. Marked restlessness or stupor in a patient already in a 
respirator. 

4. Difficulty with secretion in a i-espirator patient, 

5. Bilateral spasm (or pai-alysia) of the larynx. 

0. Rapidly progressive bulbar symptoms, usually due to 
anoxia and carbon dioxide. 

7. Untrained attendants, inadequate equipment or poor co¬ 
operation with any doubt that the airway will be kept 
free of secretions. 

Reasons for these indications wei-e discussed in earlier 
papers. 

We are not quite ready to recommend routine prophylactic 
tracheotomy if the clinician is prepared to intervene at any 
moment and realizes how rapidly such patients can fail. It is 
much better to do tracheotomy unnecessarily In many cases 
rather than too late in a single one, and too early rather than 
after irreversible damage. We have seen no important com¬ 
plication from the operation, nor any case In which it contrib¬ 
uted to an unfavorable outcome. It is not to be withheld as 
it is too often for the last forlorn hope. It should be done 
more often with a physician’s first experience with the 
disease as much greater skill, training and equipment are 
required to carry on without it. It should be done high, 
through the second interspace and third tracheal wound to 
permit use of the respirator. 
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Postoperative care of ti’acheotomies is especially important 
since in these patients cough is impaired or absent, especially 
if they are in a respirator. Great gentleness to avoid trauma 
is required. While continuous water suction is continued 
through the nose, intermittent suction is used through the 
ti'acheotomy tube, removing the inner cannula if necessai-y. 
A soft whistle tip catheter is gently used or a soft rubber 
catheter obliquely cut and smoothed in a gas flame with a 
small counter opening near the end to break excessive grasp 
of mucosa, while pei-mitting I’emoval of secretion or plugs. 
Dew point humidification, use of wetting agents, gentle iiTi- 
gation with wann 3 per cent soda bicarbonate solution fol¬ 
lowed by normal saline, both removed by suction in postural 
drainage will usually prevent atelectasis and prevent the need 
of bronchoscopy. Forceps technique is employed for asepsis, 
antibiotics are used but not long enough to peimit the over¬ 
growth of monilia and other fungi. 

Ti’eatment at the Evanston Hospital, which gave no mor¬ 
tality in 15 consecutive bulbar polio cases, and an allover 
mortality of 12.8 per cent for four years, is outlined: 

1. Postural drainage with continuous water suction insti¬ 
tuted at beginning of swallo\ving difficulty. 

2. Parenteral fluids, electrolites, vitamin C and glucose fol¬ 
lowed after the third day with inti-avenous B complex 
and protein hydrolysate or amino acids. 

3. Oxygen administration, but as an adjunct to clearing the 
airway and eliminating carbon dioxide. 

4. Tracheotomy when signs of anoxia persist or develop in 
spite of above. 

5. The respirator when respiration is depi’essed from an¬ 
oxia, exliaustion or any other cause. 

6. Antibiotics against infection (but not to the point of 
overgrowth of fungi, which may explain some trouble¬ 
some exudates). 
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Such treatment could eaady be adopted by any membei of 
this p-oup and should be usually effective if opportunity were 
given early. 

Certainly even without special experience witli tlie disease 
these measures are to be prefeiTed to special appaiatus which 
perhaps places ivrong emphasis and delays proper measures. 
Some of these need special discussion as some are veiy valu¬ 
able, especially in serious cases 

Oxygen is of proven value in lespiratory obstruction It 
should, however, be emphasized that much more important 
are the measures taken to piovide for the elimination of 
carbon dioxide A clear airway is the prime need and no spe¬ 
cial device to provide oxygen should divert attention from 
this. 

The oximeter has been proposed to determine oxygen need 
It needs to be set against a normal base, is not a thoiouglily 
reliable apparatus, gives no direct indication of carbon diox¬ 
ide excess and m our experience is only of value m deter¬ 
mining when a chronic respirator patient may leave the 
respirator. 

The electrophi-enic respirator has some value in emergen¬ 
cies but does not have the applicability or dependability of 
tlie tank respirator It is not well tolerated for long periods 
and does not seem to warrant the emphasis given it. Bowert" 
tried the method and discarded It as unpractical 

Various portable respirators are of deflmte use m doing 
tracheotomy and m weamng the pabent from the tank respir¬ 
ator They do not yet have the dependabihty or efficiency of 
the tank respirator. 

The rocking bed seems to liave proven of real value in mak¬ 
ing the convalescent patient independent of the respirator 
and shortening the transition period weeks or more. 

Attempts at determinabon of chemical acidosis in our 
experience have not replaced careful climcal observation. 
Respiratory acidosis, as pointed out by Gamble,” gives oppo- 
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site blood findings from those of metabolic acidosis and must 
be interpreted in the light of blood pH and compensatory 
mechanisms. To be significant, tests must be done on alveolar 
air, here impossible, or on ai-terial or capillaiy blood. We 
have obtained little value from them in individual treatment 
but they are veiy important for research. 

The Los Angeles group, under the lead of Bower and Ben- 
net, have designed a number of mechanical devices which 
careful physiologic studies indicate have much pi'omise. Un¬ 
fortunately they are only now becoming generally available 
and we have had no opportunity to use them. 

They include 1. The Bennet ventilation meter which aids in 
determining the setting of the respirator. It also shows when 
dangerous lessening of the tidal air indicates additional help 
by tracheotomy or the respirator. 2. The positive pressure 
attacliment which synchronizes through mask or tracheotomy 
with the negative pull of the respirator. 

Some physiologists insist that in any case the true value of 
the negative pressure is the same as the algebraic sum of 
combined positive and negative pressure, but the Los Angeles 
gi'oup believe it definitely beneficial in more wide inflation of 
lungs and prevention or relief of pulmonary edema and ate¬ 
lectasis ; and they found that usually a smaller total pressure 
is required and is better tolerated by the patient. Motley 
agi-ees that it is useful. 

3. The flow sensitive breathing units appears to be valuable 
as for emergency use, especially tracheotomy, which can then 
be done out of the respirator. It also provides useful posi¬ 
tive pressure for use in pulmonaiy edema. This is in accord 
with the ideas of Barach and the Committee on Inhalation 
Therapy.-^ 

The cam adjustment appears to make a more comfort¬ 
able and normal timing of the respiratory cycle. 

The question of transportation of bulbar patients requires 
special consideration. Such patients are better treated in hos- 
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pitals piDperly equipped, by teams properly trained, since 
some patients may firat be lost while experience is being 
gained by a gi'oup to whom the problem is new. Travel and 
strain are so injurious to these patients except at the begin¬ 
ning of bulbar symptoms that they might do better If intelli¬ 
gently treated locally. 

Polio in pregnancy is a special problem with a rather unfa¬ 
vorable experience until lately. The gravid uterus near term 
distends the abdomen, interferes with respiratory movements, 
embarrasses the heart and makes postural drainage poorly 
tolerated. If early preliminary tracheotomy is done, and the 
uterus emptied by Caesarean section, these patients seem to 
respond quite well. 


CONCLUSIONS. 

1. We believe that the idea that the serious effects in bulbar 
poliomyelitis are due to ovenvhelming infection of the vital 
centers is usually not justified. 

2. Considered as a problem in secretional obstruction with 
anoxia and carbon dioxide accumulation, it lends itself to 
treatment that sliould be favorable in most cases. 

3. This is a problem for a team of wliich the laryngologist 
should be a full member. He sliould see the patient at the first 
sign of difficulty in swallowing or of anoxia. 
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PRACTICAL PROBLEMS IN THE USE OF CORTISONE 
AND ACTH * 

Joseph Lee Hollander, M.D. (by invitation), 
Philadelphia, Pa. 

I present tins paper as an “acthologist.” In attempting to 
present to a group of specialists in diseases of the ear, nose 
and throat the most important facts concerning cortisone and 
ACTH I was mucli perplexed, since importance is such a 
relative thing. What is of particular importance to you in 
tlris tremendous discovei-y of tlie effects of tlie pituitary 
adrenocorticotropic hormone (ACTH), or in an adrenal hor¬ 
mone as cortisone or the soon to be released compound F in 
vartous disease states? The smoke from this tremendous 
explosion in medicine has still not cleared away, but there are 
several points that I would like to discuss: First, these potent 
hormones produce a marked change in the entire body. They 
are master hormones. They are the hoimones which control our 
resistance, which control our reactions to stresses of all types. 
They don’t cure diseases, but they block the harmful reaction 
in many cases. For example, they produce a clianged reaction 
to infection. Our rheumatoid arthritics very rarely have colds, 
because they are in a nonspecific hyperimmune state. They 
develop colds repeatedly and severely while on ACTH or 
cortisone, so we realize tliat one of the effects of these hor¬ 
mones is to change tlie mechanism of immunity. That is quite 
obvious since we have known physiologically for some time 
that the pituitary adrenocorticotropic hormone acting through 
its effect on stimulating tlie adrenal hormones (cortisone par¬ 
ticularly) causes a lysis of lymphocytes, a release of antibodies 
and thus a decrease in the amount of immune bodies. Now 
that effect on resistance to infection, naturally, is important 

*Read at Ui* raeatlnff at the Eojtem BecKon, American LoryntrolOfflcaL 
IlhlDologlcal and Otologlcal Soctetr. In<L. Philadelphia, Pa., Jan, ii, 1961, 

Editor'* Note] ThU mo. received In Larjngoacope Olllce and accepted for 
publication, Jan. 1ft, 1J61. 
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to all of US in medicine. If we use cortisone, we must remem¬ 
ber that a secondary infection can occur. Another effect 
which is brought to mind is the fact that the formation of 
fibroblasts, the formation of fibrosis in healing, is impeded by 
the action of these homones. ACTH acts only through the 
adrenal by stimulating release of cortisone. Many times I will 
refer to cortisone meaning either hormone. The resistance to 
the effects of trauma is also changed in a similar way by a 
delay in healing of fibrous tissue. Conversely, that may have 
a beneficial effect in slowing the stenosis developed from large 
scar fonnations. This may have tremendous importance in 
surgeiy but has not yet been fully worked out. Actually, we 
may generalize by saying that the effect of these hormones in 
the conditions for which we ai’e using them is much like that 
of pyi’ibenzamine or similar antihistaminics in hay fever: it 
suppresses the reaction; it does not affect the cause. It is 
important also to realize the basic physiological changes in¬ 
duced, so that we do not use cortisone for a trivial process. 
It is really driving a tack with a sledge hammer. Here is a 
two-edged sword, one that is going to change our entire body 
physiology. Cortisone should not be used for trivial condi¬ 
tions, but should be saved as the "ace in the hole” for serious 
trouble, 

I am not going into gi-eat detail regarding the complica¬ 
tions, reactions and the methods of administration of corti¬ 
sone and ACTH. These are enumerated quite well, I think, 
in the package circulai's and in pamphlets that are easily 
available. The basic contraindications to the use of these hoi’- 
raones are worthy of consideration. On a patient in cardiac 
decompensation, the effect of cortisone or ACTH is an in¬ 
creased retention of sodium and fluid, and' a loss of potas¬ 
sium. Edema is the most common complication; consequently, 
in cardiac decompensation we would have a gi-eat deal of 
difficulty from increasing the load. This is one of the gi-eat 
contraindications to cortisone. Another gi-eat contraindica¬ 
tion is renal failure. We have seen some cases that have actu¬ 
ally been thrown into uremia by the administration of ACTH 
or cortisone and, of course, again it may be due to the sodium 
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retention, or it may be some actual effect on the kidney, the 
details of which are still not worked out, m fact, we do not 
know how these lioimones act at tlie hssue level. 

We are dealing ivith products which cause a defimte imme¬ 
diate effect in many conditions It has been facetiously sug¬ 
gested that we should regroup diseases; those which respond 
to ACTH and cortisone and those which respond to antibi¬ 
otics. As I said before, it doesn’t cure any of them, but the 
self-limited conditions which aie severe during their course 
may be greatly reheved We must regard these as agents for 
immediate relief, and often very dramatic relief, but they 
must be continued much as the diabehc is kept on insuhn, to 
produce a consistent effect in clironic conditions. The rate of 
recurrence in anytliing but self-limited conditions, such as 
penicillin I'eacbons oi even acute rheumatic fever perhaps, is 
almost 100 per cent m our expenence. 

I will now discuss some of the local effects on the ear, nose 
and throat In asthma, particularly severe and intractable 
asthma, status asthmaticus, ACTH has a dramatic alleviating 
effect When gradually deci eased to the so-called maintenance 
amount, starting with perhaps 100 mgm or 120 mgm. of 
ACTH a day, given in divided doses and then reduced, a 
patent can be pulled out of a severe status asthmaticus to 
sleep and breathe perfectly freely for the duration of the 
administration. The Hopkins group has been quite optimistic 
about the end-results on this and find very few relapses. In 
our own group at the University of Pennsylvania the relapse 
rate after the ACTH or cortisone is discontinued is quite 
high, so that we must continue a maintenance dose on cases 
serious enough to require it. 

Effect on Hay Fever Randolph, of Northwestern, at the 
ACTH conference m Chicago last year reported the dramatic 
alleviating effect of ACTH on hay fever Again I want to 
emphasize the point that here we are diiving a tack with a 
sledge hammer. We have other agents that relieve it, and I 
leave it to your own judgment whether ACTH should be used 
in hay fever. 
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Nasal Polyps. The Hopkins group Imve studied these with 
some detail and find that they are shrunken when the drugs 
are used in adequate amounts. The airways are opened, and 
there is a definitely alleviating action; however, in my small 
experience with nasal polyps, I find that surgery is far supe¬ 
rior. When ACTH is discontinued, the polyps again return to 
their original size. 

The question of lymphoid collections in the phaiynx is 
rather important, I believe, since we know that these hor¬ 
mones have a definite shrinking action on lymphoid tissue 
generally. When there is marked lymphadenopathy the size 
of the nodes will decrease rather markedly when these hor¬ 
mones are used. Whether or not this is actually a beneficial 
effect remains to be proved. I think it suggested itself that it 
would be of benefit in trying to slu'ink the persistent lym¬ 
phoid collections in the thi'oat. Not being an otolaryngologist, 
I would not say definitely but it is my impression that here 
again we must think about the sledge hammer. I believe that 
local treatment should be far superior. Dr. Harvey and his 
gi’oup at Hopkins have reported that they found a moderate 
shrinking of lymphoid tissue and a change in the color of the 
lymphoid tissue with loss of the edema. After the drug is 
stopped these tissues return to their previous appearance, and 
there is often a rebound phenomenon in which the condition 
is temporarily even worse than it was originally. 

There has been considerable confusion in the use of these 
hormones in infectious states. The use of ACTH in early 
tuberculosis has been recommended. It does break down the 
fibrosis which walls off pulmonary tuberculosis. In our own 
experience, sadly enough, tuberculosis can be lighted up quite 
severely by giving ACTH. We had one patient who had 
apparently an arrested T.B. On ACTH, given for rheuma¬ 
toid arthritis, he had a sevei'e flare-up with bilateral spread. 
The patient was naturally taken off the ACTH and is now 
improved, but it was rather alaraiing. A paper was read in 
Chicago at the second ACTH conference on Dec. 8 in which 
the authors reported using ACTH parenterally for tubercu¬ 
losis of the larynx where there was marked gi-anulation cans- 
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ing obstruction. In these cases they found that the effect of 
ACTH in shrinking tho swelling and inftanunation in granu¬ 
lation tissue seemed qmte beneflcial. They did not conunent 
on wliat happened to the general state, and the follow-up on 
these'cases was not of sufficient length to warrant any con¬ 
clusion. I think tuberculosis is a definite contraindication to 
tho use of the hormone. 

Tliei-e have been contradictoi-y reports recently on what 
these hormones do to tlie coagulability of the blood. A recent 
paper in the American Journal of Medicine states tliat ACTH 
increases the coagulability of blood. They cite the danger of 
thrombophlebitis and pulmonai-y embolism; however, we have 
found an increased tendency to bleed from incision, and an 
increased tendency for nose bleed. As a typical example of 
this, I cite one of my rheumatoid arthritis cases who was 
given cortisone. Apparently it effected her immune response, 
and she got a severe cold, the fuBt one she had had in four 
years. On biowing her nose she had a terrific nasal hemor¬ 
rhage wlilch took almost 24 hours to stop. The prothrombin 
time in these cases is not greatly changed and we do not see 
any other obvious hematological changes. On tlie otlier hand, 
however, it has been shown that postoperative shock is tre¬ 
mendously decreased. The recent reports on bums treated 
with ACTH have shown that eplthelialization is not dimin¬ 
ished as Is the healing of fibrous tissue. 

Another contraindication to ACTH or cortisone is psychic 
disturbance. A patient who is mentally on the ragged edge 
is a very poor risk for these hormones. We have had two 
very sad cases of arthritis wliich had had a psychotic episode 
in the past and who once more went into scliizophrenia when 
cortisone or ACTH were administered. 

The dramatic effects of these hormones in many conditions 
have been so vvidely accepted that I am adopting what might 
almost be called a negative approach. There can be no doubt 
that cortisone and ACTH are here to stay as part of our 
medical armamentarium. I am merely bringing out some of 
the things which we must keep in mjnd and be on the watch 
for when using these new agents. 
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Another complication that was seen in four of our patients 
was a breaking do^vn of peptic ulcer. This does not affect you 
directly, but it is rather embarrassing to be treating a patient 
for a relatively minor condition with these hormones and 
then find that an ulcer, which had previously given few or no 
symptoms, proceeds to bleed or even peiTorate. Peptic ulcer 
is another contraindication to the use of the hormones. 

Our experience with local therapy with cortisone has been 
somewhat limited in its scope. We have been using it particu¬ 
larly in rheumatic diseases. We put cortisone in the joint 
and we have not had any pai’ticular success with the drug 
locally. It may be that as compound F becomes more avail¬ 
able, results will be different. The complications of cortisone 
therapy are vei’y diverse. Occasionally we think we are seeing 
a new complication. I saw one a few days ago. Two con¬ 
secutive patients complained of tinnitus. I thought here is 
another one! It just so happened that we had an otoscope 
handy and found impacted cerumen in both cases. We know 
that the secretion of the sebaceous glands is somewhat, in¬ 
creased in many of these patients when we give these drugs. 
Apparently the increased secretion of wax was sufficient to 
produce an impaction of cerumen in ear canals that previously 
had not quite closed, 

A practical problem in management aside from these con¬ 
traindications, and one of the most important, is the manner 
of economics. We must realize that ACTH and cortisone, 
although they have been considerably reduced in price, are 
still very expensive drugs. This should make us pause and 
reflect on what is going to happen. In a patient with a severe 
chronic active state of arthintis, we must remember that 
the maintenance amounts of each one of these hormones is 
going to cost that patient for the drug alone about $20 a week 
over a long period. As yet we do not know how long.—pos¬ 
sibly indefinitely like insulin; therefore, we must plan care¬ 
fully. A psychological and physical let-down inevitably follows 
the stopping of these hormones. This is so severe that in 
clu’onic conditions we are doing the patients harm by giving 
them a course of the drug and then to stopping it; therefore, 
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I repeat, the economic consideration must be brought out 
before starting. I tliink it is to the credit of Slerck & Co. 
that although in November, 1SM9, it cost them $3,000.00 a 
gram to make cortisone they made it available to investigators 
at $300.00 a gram and just cliarged $7,000,000.00 to research. 
Today, just one year later, it sells at $28.00 a gram. This is 
American Industry! I tliink it is a wonderful contribution to 
medicine and deserving of commendation. Production is in¬ 
creasing and there is plenty of cortisone wherever needed. 
Cortisone and ACTH have been used for everything from 
snake bites to bums. 

Probably in the field of ear, nose and throat surgery there 
is a relative lack of conditions where these hormones are 
really vitally needed. I have given you so many contraindi¬ 
cations you probably wonder why you would ever use them. 
Again, on the ci-edit column of the ledger for these hormones 
in tlie various states of rheumatic disease and in the various 
severe allergies, these drugs have a dinmatic effect that has 
never been seen before, — a marked alleriating effect often 
within a few hours which is so marked that it has given us 
a tremendous new enthusiasm in medical research. It is up 
to us to evaluate these hoimones objectively and to know 
with just wliat we are dealing. Again I say that cortisone 
and ACTH are valuable; they are here to stay; they cure prac¬ 
tically nothing, but they relieve many conditions. We may 
have here a substance comparable to insulin in diabetes. Even 
though it has these marked side effects and many contraindi¬ 
cations, when used carefully and in the right conditions it is 
a wonderful boon and a great advance in medicine. 



BOOK REVIEW. 


Rehabilitation of Hearing. A Guide to Modern Differential Diagnosis and 
Treatment of Hearing Disorders. By Victor L. Browd, M.D., Adjunct 
Professor of Otolaryngology, New York Polyclinic Medical School and 
Hospital: Associate Otolaryngologist, Midtown Hospital. New York, 
N. Y. 1951. 

Within 38 pages are presented some facts dealing with the anatomy 
and physiology of the auditory mechanism differential diagnosis and ther¬ 
apy of hearing Impairments. It is a clear exposition with several charts 
and amply illustrated hy semldlagrammatic drawings. The author is to be 
congratulated for his ability to condense so many Important subjects 
into such brief form. There is no doubt that the lectures for which the 
text forms a basis would be of considerably more interest. W. P. C. 


AMERICAN ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

The 1951-1952 Home Study Courses in the basic sciences 
related to ophthalmology and otolaryngology, offered as a part 
of the educational progi'am of the American Academy of 
Ophthalmology and Otolaryngology, will begin on Sept. 1 and 
continue for a period of 10 montlis. Registrations must be 
completed before Aug. 15. Detailed information and applica¬ 
tion forms may be secured from Dr. William L. Benedict, the 
executive secretar-y-treasurer of the Academy, 100 First Ave¬ 
nue Building, Rochester, Minn. 
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HEARING AIDS ACCEPTED BY THE COUNCIL ON 
PHYSICAL MEDICINE OF THE 
AMERICAN MEDICAL ASSOCIATION. 

June 1. 1961. 

Audicon Modeb 400 and 415. 

Manufacturer National Earphone Co, Inc,, 20-22 Shipman SL, New¬ 
ark 2, N. J 

Audivox Model Super 67. 

Manufacturer. Audlvoi, Inc, 259 W 14th St, New York. 11, N. Y. 


Aurex Model P and Model H. 

Manafactnrer; Aurez Corp,, 1117 N Franklin SL, Chicago, HL 

Beltone Harmony Mono-Pac; Beltone Symphonette; Beltone 
Mono-Pac Model M. 

Mtnulacturar: Baltont Hearing Aid Co. 1460 W. Iflth St.. Chicago, PL 

Cleartone Model 600; Cleartone Regency Model. 

Manufacturer: American Sound Products, Inc., 3454 S. Michigan Ato., 
Chicago 16, ILL 

Dahlberg Model D-1. 

Manufacturer The Dahlberg Co, 2730 W. Lake St, Chicago 16. m. 

Dysonic Model 1. 

Manafaoturer: DTnamlo Bearing Aids, 48 Exchange FL, New York 5, 
N. Y. 


Electroear Model G. 

Manufacturer: American Earphone Co., Inc, 10 East 43rd St, New 
York 17, N. T. 

Gem Hearing Aid Model V-36; Gem Model V-6Q. 

Manufacturer: Qem Ear Phone Co. Inc., SO W. 29th St, New York 1, 
N. T. 

Malco Atomeer; Maico UE-Atomeer; Maico Quiet Ear Models 
G and H Maico. 

Manufacturer: Maico Co., Ino., North Third St, Mlnneapolii. Minn. 
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Hears (Crystal and Magnetic) Aurophone Model 200; 1947— 
Hears Aurophone Model 98. 

Manufacturer: Hears Radio Hearing Device Corp., 1 W. 34th St., New 
York, N. y'. 

Micronic Model 101 (Magnetic Receiver); Micronic Model 
303; Mici’onic Star Model, (See Silver Micronic.) 

Manufacturer: Micronic Co., 727 Atlantic Ave., Boston 11, Mass. 


Microtone T-3 Audiomatic; Microtone T-5 Audiomatic; Micro- 
tone Classic Model T9; Microtone Model 45. 

Manufacturer: Microtone Co., 4602 Nicollet Ave., Minneapolis 9, Minn. 


National Cub Model C; National Standard Model T; National 
Star Model S; National Ulti’athin Model 504; National 
Vanity Model 506. 

Manufacturer: National Hearing Aid Laboratories, 815 S. Hill St, Los 
Angeles 14, Calif. 


Otarion Model E-IS; Otarion Model E-2; Otarion Model E-4; 
Otanon Models F-1, F-2 and F-3; Otarion Model G-1 
• (Whispervvate), 

Manufacturer: Otarion Hearing Aids, 159 N. Dearborn St, Chicago, Ill. 

Paravox Model J (Tiny-Myte); Models VH and VL (Stand¬ 
ard) ; Paravox Model XT (Xtra-Thin) ; Paravox Model 
XTS (Xtra-Thin); Paravox Model Y (YM, YC and 
YC-7) (Veri-Small). 

Manufacturer: Paravox, Inc., 2056 E. 4th St., Cleveland, Ohio. 


Radioear Permo-Magnetic Multipower; Radioear Permo-Mag- 
netic Uniphone; Radio Ear All Magnetic Model 55; 
Radioear Model 62 Starlet; Model 72. 

Manufacturer: E. A. Myers & Sons, 306 Beverly Rd., Mt Lebanon, Pitts¬ 
burgh, Pa. 


Rochester Model R-1; Model R-2. 

Manufacturer: The Microtone Co., Ford Parkway on the Mississippi, 
St. Paul 1, Minn. 
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silver Micronic; Silver Micronic (Magnetic and Cryatal) 
Modela 202M and 202C (See Micronic.) 

Manulactursr UlcrorUc Corn. 101 Tromont St., Boitoa 8, Ma«. 

(See Micronic.) 


Sllvertone Model 103BM. 

Manulaotnrer National Hearing Aid Laboratoriea, 816 8 Hill St, Los 
Angeles H, Calif 

Distributor Sears-Eoabuck Sc Co 925 9 Homtn Ave., Clilcago 7, ni 


Sllvertone Model J-92 

Manufacturer Sears Roebuck Co 925 3 Homan Chicago 7, RL 

Sllvertone Model M-36. 

Manufacturer Micronic Co 727 AUantlo Ave, Boston 11, Mom 
D istributor Sears Roebuck Co^ 926 S Homan Ave., Chicago T, lUL 


Sllvertone Model P-15 

Manufacturer W £7 Johnston Mfg Co, 708W •lOtb Stt MloneapoUs, 

Minn. 

Dtatrlbutor Seors-Roebuck & Co 925 S Homan Ave., Chicago 7, HI 

Solo-Pak Model 99. 

Manufacturer Solo-Pak Electroolca Corp, Linden St, Heading. Maas. 

Sonotone Model 600; Sonotone Model 700; Sonotone Model 
900; Sonotone Modela 910 and 920; Sonotone Model 926; 
Sonotone Model 940. 

Manufactumr Sonotons Corp Ellnsford, N Y 

Superfonic Hearing Aid. 

Manufacturer American Sound Products, Ine^ 2464 S. Michigan Ate,, 
Chicago, nt 

Televox Model E. 

Mspufsotorer Televox Mfg. Co, H7 S. Broad St, Phlladslphla 7, Pa. 

Tele.Y Mode! 22; Tele.Y Model 97; Telex Model 99; Telex Model 
200; Telex Model 300B; Telex Model 400; Telex Model 
1700. 

Manufacturer Telex, Ino^ Minneapolis 1, Minn. 
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Tonamic Model 50. 

Manufacturer; Tonamic, Inc., 12 Russell St., Everett 49, Mass. 

Tonemaster Model Royal. 

Manufacturer; Tonemasters, Inc., 400 S. Washington St., Peoria 2, III. 

Trimm Vacuum Tube No. 300. 

Manufacturer; Trimm, Inc., 400 W. Lake St., Libertyvllle, Ill. 

Unex Model “A”; Unex Midget Model 95; Unex Midget Model 

110 . 

Manufacturer; Nichols & Clark, Hathome, Mass. 

Vacolite Model J. 

Manufacturer; Vacolite Co., 3003 N. Henderson St, DaUas 6, Tex, 

Western Electric Models 65 and 66. 

Manufacturer; Audlvos, Inc., successor to Western Electric Hearing 
Aid Division, 259 W. 14th St, New York 11, N. Y. 

Zenith Model 75; Zenith Miniature 75; Zenith Model Royal. 

Manufacturer; Zenith Radio Corp., 6001 Dickens Ave., Chicago, Ill. 

All of the accepted hearing devices employ vacuum tubes. 
Accepted Hearing Aids more than five years old have been 
omitted from this list for brevity. 


TABLE HEARING AIDS. 

Aurex (Semi-Portable). 

Manufacturer; Aurex Corp., 1117 N. Franklin St, Chicago (10), Ill. 

Precision Table Hearing Aid. 

Manufacturer; Precision Hearing Aids, 5157 W. Grand Ave., Chicago 
39, ni. 

Sonotone Professional Table Set Model 50. 

Manufacturer; Sonotone Corp., Elmsford, N. Y. 

All of the Accepted hearing devices employ vacuum tubes. 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES. 


AMERICAN OTOLOQICAL SOCIETY 
President Dr Qonlon D Hoople HOO E Genesee St., Syrncuie N Y 
Vice-President Albert C Fuislenbere University Hospital Ann Arbor, 
iUcL 

Secretary Dr John R LlndHd^ ^60 E 69th St. Chicago 37 DL 
Sleeting Royal Sork Hotel Toronto Canada May 18-18, 1952 

AMERICAN LARYNGOLOQICAL ASSOCIATION 
President Dr H Marshall Taj lor 111 W Adams SL Jacksonville, Fla 
Secretary Dr Louis H Cleif 1 Lo<ust St Philadelphia 2, Pr. 
Meeting Royal York Hotel loronto Canada May 20-21, 1952 

AMERICAN LARYNQOLOGiCAL RHINOLOQICAL AND OTOLOQICAL 
SOCIETY INC 

Prealdent Dr C Stewart Nash, 10s Medical Arts Bldg., Rochester N Y 
Meeting Royal \ork Hotel Toronto Canada, ilay 22 24 1952 

AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOQY. 
Chairman Dr James M Robb $41 David Whitney Bldg, Detroit, Mich 
VlceOhalrman Dr J M Robison 1304 Walker At© , Houston 2, Tex. 
Secretaxy Dr Sam H Sanders 1089 Madison Ave, Memphis 8. Tens 

AMERICAN BOARD OF OTOLARYNGOLOGY. 

Meeting Royal York Hotel Toronto Canodn May 13 18, 1952 
Palmer House, Chicago. IB Oct 9 12, 195L 

THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA. 

Chairman Dr Victor Alfaro 
Vice-Chairman Dr Irrln Feldman 
Secretary Dr Frasier Williams 
Treasurer Dr John Louzan 

Meetings are held on the third Tuesday of October, November, March 
and May, 7 00 FJd 

Place Army and Navy Club Washington, D C. 

AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr J Mackenzie Brown, 1136 W 6th SL, Los Angeles, Calif. 
President Elect Dr Derrick Vail Chicago, RL 

Executive Secretary Dr WllUoro L BenedlcL Mayo Clinic, Rochester, 
Minn 

Meeting Palmer House Chicago, Hi, Oct 14-20, 1951 

THE LOUISIANA MISSISSIPPI OPHTHALMOLOQICAL 
AND OTOLARYNQOLOGICAL SOCIETY. 

President Dr William B, Clark. New Orleans, La. 

Vice-President Dr W I*. Hughes. Jackson, Miss 
Secretary Dr Edley H. Jones, Vicksburg, Mias. 

OTOSCLEROSIS STUDY GROUP. 

Meeting Palmer House, Cbicago, IlL, Saturday, OcL 13, 1961 
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AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY. 

President: Dr. Wm. H. Evans, 24 Wick Ave., Youngstoivn, Ohio. 
President-Elect: Dr. Hugh A. Kuhn, 112 Rlmbach St., Hammond, Ind. 
Secretary-Treasurer: Dr. Joseph Hampsey, 806 May Bldg., Pittsburgh 22, 
Pa. . 

Meeting: Chicago, DL, OcL 19, 1961. 

PAN AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY. 

Meeting: Third Pan American Congress of Oto-Rhlno-Laryngology and 
Broncho-Esophagology. 

Time and Place: Havana. Cuba, January, 1952, Dr. Jose Gros. For infor¬ 
mation write Dr. Chevalier L. Jackson, 3401 N. Broad St, Philadelphia 
40, Pa. 


SECOND LATIN AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY AND BRONCHOESOPHAGOLOGY. 
Time and Place: Sao Paulo, Brazil, July, 1951. 

President: Professor A. dePaula Santos. 

Secretaries: Dr. Jose de Rezende Barbosa, Dr. Pllnio de Mattos Barretto, 
Hospital das Cllnlcas, Sao Paulo. Brazil. 

AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION. 
President: Dr. Herman J. Moersch. 

Secretary: Dr. Edwin N. Broyles, 1100 N. Charles St, Baltimore 1, Md. 
Meeting: Royal York Hotel, Toronto, Canada, May 22-24, 1952. 

LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY, 

President: Dr. Alden H. Miller, 

Secretary-Treasurer: Dr. Victor Goodhlll. 

Chairman of Section on Ophthalmology: Dr. Dennis V. Smith. 

Secretary of Section on Ophthalmology: Dr. Carroll McCoy. 

Chairman of Section on Otolaryngology: Dr. Howard P. House. 

Secretary of Section on Otolaryngology: Dr. Edwin Scobee. 

Place: Los Angeles County Medical Association Building, 1926 Wllshlre 
Blvd., Los Angeles, Calif. 

Time: 6:00 P.M., fourth Monday of each month from September to May, 
Inclusive. 

AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY. 

President: Dr. Norman N. Smith, 291 Whitney Ave., New Haven 11, Conn. 
Secretary: Dr. Joseph G. GllberL 111 E. eist St., New York 21, N. Y. 

north CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY. 
President: Dr. G. M. BUlInga, Morganton, N. C. 

Secretary and Treasurer: Dr. MacLean B. Leath, High PoinL N. C. 

Time and Place: SepL 11-13, HendersonvUle, N. C. Jointly with the South 
Carolina Society of Ophthalmology and Otolaryngology. 
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PACIFIC COAST OTOX>PHTHALMOLOQICAL SOCIETY 
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THE RESPIRATORY FUNCTION OF THE LARYNX*! 

Ill —THE RELATION OF FIBRE SIZE TO FUNCTION 
IN THE RECURRENT LARYNGEAL NERVE 

John A Murtaoh, M D., and 
Clarence J Campbell, M D. (by invitation), 
Hanover, N H 

In a previoua report' on the basis of measurements of 
chronaxie and observations on the activity of the glottis, we 
expressed the opinion that “the greatei number of fibres in 
the recurrent laryngeal neiwe are relatively large and supply 
adductor muscles," and again that “there are some few fibres 
supplying the abductor muscle which must be smaller and 
probably less heavily medullated Presumably these would be 
more readily injured by cliemical or mechanical agents " With 
this in mind we have since examined histologically a number 
of “normal” recurrent laryngeal nerves in man and m the 
animal The human nerves were obtained postmortem. We 
have also e-xamined, when obtamable, involved recurrent 
nerves removed at autopsy in individuals who have presented 
the clinical picture of recurrent laryngeal abductor palsy and 
have attemped to evaluate the fibre population in the normai 
nerve and the existing variations from the normal in the 
paralyzed recurrent nerve. 

*nead at th« Flft> HCth Annual of th* Amarican LarynAolonlcal 

RhlnolORlcal nnJ Otolotflcnl SocUty Inc, AlUnttc City N J iUy 8, 1»61 
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METHOD. 

The nerves were first placed in osmic acid solution (Depart¬ 
ment of Pathology, Hitchcock Hospital). This fixed and 
stained the myelin sheaths, and on these blackened sheaths 
all the measurements were made. When satisfactory sections 
were obtained, they were photographed. Enlargements were 
made and printed on bromide paper*. The magnification was 
720 diameters. Measurements were made of these prints by 
matching as nearly as possible the diameters of any pai*ticular 
fibre with one of a series of circles of given diameter etched 
on a plastic scale. None of the fibres was perfectly circular, so 
that an exact match was never possible. In consideration of 
this, a transparent scale was prepared with circles of diame¬ 
ters of 2, 4, 6, 8, 10 and 12 mm. The fibres were placed in 
one of six categories: 0 to 2, 2 to 4, 4 to 6, 6 to 8, 8 to 10 and 
10 to 12 mm. Each millimeter on the enlarged photograph is 
equivalent to 1.39 micra. The analysis, however, is based 
on the measured diameters (in millimeters), remembering 
always that at no time was any attempt made to accurately 
measure any one fibre. All fibres are merely reported as fall¬ 
ing within the limits of each category. The analysis is based 
on percentage of the whole in each group. 

The procedure may be best understood by referring to 
Table I (E. L. N. 128 involved), which is the count on a nerve 
of a patient who died of carcinoma of the esophagus and who 
presented the clinical picture of recm*rent lai’yngeal abductor 
palsy. The categories into which the fibres fall are reported as 
diameters 2, 4, 6, etc. In the vertical column on the left is the 
list of individual bundles which make up the nerve. The actual 
counts are recorded and totaled across to give the number of 
fibres in individual bundles and vertically to give the number 
of fibres in all bundles which fall into a particular category. 
The percentage representation of each categoi'y in the entire 
nerve is calculated and appears in the bottom horizontal row 
of Table I. 

RESULTS. 

As work progressed, it became more apparent that the 
recurrent laryngeal nerve is not a single fibre bundle as might 
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be suggested by Fig. 6 of a previous paper.' There are in¬ 
variably several 4 to 6, and frequently as many as 1-2 bundles 
of nerve fibres which appear to make up tJie whole nerve (see 
Fig. 1). The actual number of fibres in a single nerve will 
depend on the level at which the section is made. There are 
Invariably more fibres peripherally than centrally as long as 
sections include the entire nerve (Eccles cited by Fulton).' 

The actual percentage counts of various nerves that We have 
examined may be seen in Figs. 2 through 7. In Figs. 2, 3 and 
4 are shown counts completed in “normal” human nerves. Tlie 
striking siiqilarity of nerves 1, 3 and 4 is brought out in Fig. 
3. Human nerve No. 2 has more fibres in group 0 to 2 mm. 
than any of the other nerves examined. A possible explana¬ 
tion of tliis appears in Fig. 4 where the same nerve has been 
sectioned and counted at two levels. The central end of this 
nerve (A-60-26) shows some 33 per cent in category 0 to 2 
mm., which compares reasonably well with count 0 to 2 in 
nerves 1, 3 and 4. In the peripheral end of human nerve 
A-60-26 there are some 1,600 more fibres in the total count 
than the central end of tlie same nerve, and the category 0 to 2 
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shows 48 per cent, which may be compared with 52 per cent 
in the same categoiy in human No. 2. There exists, then, the 
possibility that the section of human nerve No. 2 may have 
been taken more peripherally than that of nerves Nos. 1, 3 
and 4. The count in No. 2 is approximately 1,000 greater 
than that shown in No. 1, 3 or 4. This might be a further 
indication that this section was made more periphei’ally. It 
is also obvious that the counts in the first four human nerves 
is definitely smaller than counts in nerve A-50-26, which were 



Fie. 1. 
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done at a later date. Every effort v?as made to include tlie 
entire nerve in all cases. Poor technique may be responsible 
for the low total counts shOAvn or there may be a wide varia¬ 
tion in the actual number of fibres. Tlie histogi-ams, based on 
percentage of total, show very similar distributions of fibre 
size in all nerves. 



There appears to be a general similarity in recurrent laryn¬ 
geal nerve of the human, the cat and the goat There seems 
to be more of very large fibres in the goat than in either the 
cat or the human, and in each species we have one example 
where the percentage of smallest fibres is high. We have no 
record of the locus of these particular sections except in 
goat B. In this case the record shows that the “middle” of 
the nerve was the part sectioned. Tliere is a definite posai- 













686 MUETAGH & CAMPBELL: NERVE FIBRE DIAMETERS. 


bility that in each of these cases the section was made more 
peripherally than was the case in the other counts. 

So far we have only one nerve from a case of recurrent 
nerve palsy. The total fibre counts and the percentage repre¬ 
sentative at various levels in the neiwe are shown,in Fig, 6. 
The striking thing in this figure is the low 0/0 representation 
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of fibres in categoi*y 0 to 2. As the total count increases, the 
0/0 in the 0 to 2 gi-oup goes up, but at all levels it is less than 
coiTesponding representations in the “noinial” nerves. Since 
the lai’yngeal palsy was clinically an abductor paralysis, we 
think that the relative loss of small fibres is significant and 
bears out our previous contention that the abductor muscle 
is supplied by smaller and probably less heavily medullated 
fibres. More cases must, of course, be collected; it is folly to 

base any conclusion on a single instance. 

• 

In some of the preparations examined but not repoifed 
here there was evidence of considerable and widespread de- 
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generation of the myelin sheaths. This was coiisidered to be 
postmortem degeneration. In one specimen reported, A-60- 
26, a patient who died of carcinoma of the colon, this same 
degeneration was observed, but the preparation was such a 
good one it was decided to count it anyway. Here the 0/0 
counts agree with the other human nerves, and the degenera¬ 
tion has apparently affected all fibre groups, large and small, 
rather than selecting a single group, i.«., 0 to 2 mm., as in 
the case of laryngeal paralysis. 


Percent of f/BFR DIAMETERS 
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DISCUSSION. 

Tlie methods employed in tills series limit the observations 
to medullated nerve fibres only. Postganglionic autonomic 
fibres, being nonmedullated. nie not stained and hence are not 
seen. The recurrent laryngeal nerve is pre-eminently a motor 
nerve. There is no experimental evidence of sensory function.* 
It undoubtedly contains some afferent proprioceptive fibres. 
The properties of nerve fibres are conveniently tabulated by 
Grundfest.* Here the diameters of A fibres are given as vary¬ 
ing between 1 and 20 micra. The A fibres only are considered 
to be associated with striated muscle and it is certain that it 
is ivith these fibres only that we are dealing. The diameters 
whicli we report fall within the group just over 2 micra to 
just under 17 micra. We liave previously reported' our rea- 
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sons for thinking that the smaller of these A fibres supply 
the abductor muscle of the larynx (i.e., the posterior crico- 
ai-ytenoideus). 


SUMMARY. 

The medullated fibres of the recurrent laiyngeal nerve of 
three species, the human, the cat and the goat, have been 
counted and tabulated according to the size of the fibres. 

The number of fibres and the size distribution varies some¬ 
what, depending upon which level the section of the nerve is 
chosen. 

In "normal” nerves, small fibres not over 2.8 micra in 
diameter, make up 30 to 40 per cent of the population. 

In a case of recuiTent nerve abductor paralysis, the popu¬ 
lation of the small fibres, less than 2.8 micra, is most affected 
by the degenerative process (11 to 31 per cent). 

There is evidence (not statistically adequate) that the ab¬ 
ductor muscle, as we have previously said, is supplied by the 
smaller fibres of the recui-rent laiyngeal nerve. 
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CAUSES AND MANAGEMENT OF ABNORMAL 
BLEEDING FROM THE AIR PASSAGES ASSOCIATED 
WITH CERTAIN DISORDERS OF THE BLOOD.*t 

Leandro M. Tocantins, M.D. (by invitation), 
Phlladelpliia, Pa. 

We propose to discuss in this paper a few of the commoner 
diaordei-s of the blood accompanied by a defective hemostatic 
mechanism, frequently manifested by almost inti-actable bleed¬ 
ing from tlie atr passages. Abnormal bleeding whei-ever it 
may occur may result from: a. A local disturbance in hemo¬ 
stasis. b. A systemic disturbance in hemostasis, c. Combina¬ 
tion of local and systemic defect. 

The approach to the management of these disorders should 
begin by an attempt to trace the possible cause or causes 
responsible for the bleeding. Bleeding, whether open, or out¬ 
side of the tissues, or into the tissues themselves, is the result 
of a temporary upset in the balance between the forces exert¬ 
ing a stress on the blood vessels and the degree to which these 
forces are offset by the hemostatic function of the body. 
These forces may originate outside (extrinsic) or inside (in¬ 
trinsic) the body and, as readily surmised, vary a great deal 
in intensity, direction and type. In looking for causes of 
bleeding in any one person, it is well not to overlook the r61a 
played by these forces in precipitating and maintaining bleed¬ 
ing. Among some of the ititrinaie forces is the blood pressure 
(arterial, venous, capillary), the movement of organs such as 
the tongue, pharynx, stomach and intestines, the expansion 
and contraction of the lungs. Aside from these, our bodies 

•Rend by Invitation at lb« meoUnir of tho Ea*l*rn Bectlon of the sVmerl- 
can Laryngolofflcal, Rblnolojilcal ond Otoloffioal Society, Inc^ PhUadolphla, 
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are exposed to extrinsic forces resulting from everyday 
activity, such as blows, infections, contact with chemical irri¬ 
tants, etc. Besides some degree of familiarity with these 
stress producing forces* knowledge of the main factors in¬ 
volved in the natural arrest of bleeding is helpfuP in deciding 
the possible causes for ahnortnal bleeding. 

The methods at our disposal to bring about systemic or 
local hemostasis largely mimic the steps that nature has pro¬ 
vided for the spontaneous arrest of bleeding in the body. 
These are as follows: 

а. External Compression. When blood is extravasated it 
accumulates in the tissues, raises the tissue pressure about 
the open vessel to the point of partially or wholly overcoming 
the pi’essux’e within the vessel. The application of compression 
to a bleeding wound by means of bandages, tampons, etc., is 
our way of duplicating this natural mechanism. 

б. Contraction and Retraction of the Vascular Wall. When 
a vessel is severed it will often contract, twist and retract and 
thereby reduce blood flow. This we attempt to duplicate by, 
among other things, gi'asping the vessel with forceps, twisting 
and ligating it. 

c. Foiination of the hemostatic plug, into which go some of 
the formed elements of the blood, especially the platelets and 
the substances involved in the formation of the clot (proth¬ 
rombin, fibrinogen, Ac-globulin). By means of transfusions, 
vitamin K and some plasma fractions, we attempt to supply 
the deficient or missing components of the natural hemostatic 
plug. 

With this preliminary preparation, let us pass to the discus¬ 
sion of the cause and management of bleeding in patients with 
leucemia, hemophilia and hemorrhagic purpura. 

Ahnoimial Bleeding in Leucemia. Epistaxis and bleeding 
from the gums are two common manifestations of acute leu¬ 
cemia, be it lymphoid, myeloid or monocytic, especially 
towards the latter phases of the disease. Hemorrhage is rarely 
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obaei'ved in patients with chronic forms of leucemia., It is 
not uncommon for hematologists to have patients referred for 
study, by nose and throat surgeons or dentists, because of 
unanticipated bleeding during a tooth extraction, tonsillec¬ 
tomy or adenoidectomy. 

Cas9 1: Mr«, W. age 28. during the eariy part of iho ButOToer of 
Id-iS, had a eevare gore Ihroat which Improved with antibiotic therapy. 
After much of the Inflammation had subsided, tonsillectomy was UQder> 
taken. There was moro than the usual bleeding during the operation, 
and sutures were required to stop It. The throat remained red and 
swollen, and the swelling spread to the gums of the upper teeth and soft 
palate. The patient developed a hlgb temperature which could not be 
brought down by antibiotic therapy. It was then noticed that the leuco* 
cyte count fluctuated between 30.000 and 40,000 and that most of the 
cells were primitive monocytes. The platelets numbered 10,000 per cmm. 
A diagnosis of acute monocytic leucemia was made. The patient died 
approximately one month after the diagnosis was made and witUn two 
months after the tonsUlectomy, 

Several blood traosfualoiu had been given toon after the tonjllieC' 
tomy; they helped to reduce and eyentually to arrest the bleeding. The 
early use of antibiotics had probably reduced the swelling somewhat and 
misled the surgeon Into thinking he was dealing with a benign Inflamma* 
lory disorder. 

Difficulty in arresting' bleeding after a tonsillectomy, accom¬ 
panied by subsequent extension of the hemorrhagic or inflam¬ 
matory process, should lead one to suspect the presence of a 
systemic disorder. 

The cause of abnormal bleeding in acute leucemia has not 
been entirely elucidated. One or more of the following defects 
may account for it: 

1. Thrombocytopenia. 

2. Hypoprothrombinemia. 

S. Leucemio infiltration of the vascular walls with conse¬ 
quent necrosis of the vessels. 

J,. Secondary infection, necrosis and sloughing of the tissues 
in parts such as the nose, mouth, throat and the lower 
gastrointestinal tract. The granulopenia that often com- 
pUcates acute leucemia helps to make possible continua¬ 
tion of the infection. 

5. Increase in anticoagulants In tlie blood. 
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A rational management of these patients should involve: 
a. Control of the leucemic process, 6. blood transfusions, when¬ 
ever possible, to be given by direct method, especiaily if a 
hemostatic effect is the main objective, c. Administration of 
vitamin K, 5 mg., by mouth or parenterally with hope of rais¬ 
ing the plasma prothrombin, if this is reduced, d. Adminis¬ 
tration of vitamin C, 2.00 mg. daily, to help in the repair of 
the damaged vessels, e. Antibiotics, to combat any complicat¬ 
ing infection. /. Diminution of exposure to any obvious 
stresses, thereby automatically diminishing tissue injury and 
additional bleeding. 

All the above objectives can be fairly well carried out at 
present, with the exception of the first, i.e., control of the 
leucemic process and the last, i.e., correction of the excess of 
anticoagulants, when these are present in too high a concen¬ 
tration. Unfortunately we have little or nothing of significant 
value in delaying or arresting acute leucemia. Until effective 
methods of therapy for the disease itself have been developed, 
one must resort to the above measures for temporary control 
of its hemoiThagic complications. As in other systemic hem- 
oi’rhagic disorders, it is wise to avoid the application of 
sutures or excessive or pi-olonged compression of the bleeding 
areas, in attempts at local conti’ol of the bleeding. 

Even in the presence of some of the defects noted above, it 
is not uncommon to find little or no active bleeding in patients 
with moderate and severe degrees of tlu'ombocytopenia and 
hypoprothi’ombinemia. Compensating forces or limited physi¬ 
cal activity on the part of the patient may partially or com¬ 
pletely offset the presence of the hemostatic defects. 

It is not an uncommon experience to find that the local 
measures ordinarily proven to be effective in arresting bleed¬ 
ing in normal individuals may prove totally ineffective in 
patients with a systemic defect in the hemostatic mechanism. 
Indeed, some of these measures may actually aggravate or 
extend the bleeding. In general, it may be said that one should 
resort to only the mildest forms of local measures and depend 
more upon modifying the hemostatic mechanism systemically. 
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Compression of bleeding tissues m patients with systenuc 
hemostatic defects should be exerted, not with the avowed 
objective of driving the blood away fiom the superficial ves¬ 
sels but with the intention of reducing the rate of bleeding 
so as to encourage the foimation of a hemostatic plug Since, 
m patients with tliese defects, the plug foims slowly, the blood 
flow from the n oimd must be slowed, to permit the plug to be 
formed and acquue the needed finnnesa to resist the pressure 
of the blood m the vessels If excessive compression is placed 
on a wound, the part is lendered ischemic, and httle or no 
mteimal plugging of the vessel results, when the compression 
IS removed, the blood will again distend the vessels and flow 
out of their unplugged ends Aside from this, a continued 
ischemia may eventually lead to necrosis, sloughing and exten¬ 
sion of the bleeding area 

Chemical oi thermal cauteriiation are frequently used in 
aiTesting bleedmg from the nose and mouth, Wlule this 
method in practiced hands is effechve in patients with a 
normal hemostatic mechanism, it often complicates matters 
m those who have a systemic defect in hemostasis When 
usmg cautery, the physician lelies on healing of the wound 
to replace the cauterized tissue In patients witli defective 
hemostasis, there is a delay in the rate of heahng so tliat even 
though cauterization may temporarily arrest the bleeding, 
when the cauterized skin or mucosa sloughs oif, bleeding 
starts again, and usually from a wider surface than before 
cautery was apphed This may lead perhaps to a second appli¬ 
cation of the cautery and temporary hemostasis, subsequent 
sloughing and a shll wider wound In our clinic, we have had 
this experience so often that we have warned our colleagues 
against the use of either chemical or thermal cautery as a 
local hemostatic measui-e in these patients Again, it is pref¬ 
erable to depend upon systemic hemostatic measures than 
upon local ones It must be kept m mind that these systemic 
measures themselves must be maintained througliout the 
period of healing of the womid, in order to prevent recurrence 
of tlie hemorrhage before tlie wound has reached the stage 
when it can ivithstand the effect of motion and local trauma. 
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Ahnoi'nial Bleeding in Hemc^hilia. There are three clinical 
fonns of hemophilia: a. Hereditary — when the disease is 
found in more than one generation of the same family. 
b. Congenital — when the disease dates from birth, with or 
without evidence of involvement of other members of the 
family, c. Acquired — when the disease appears spontaneous¬ 
ly or as a complication of another disease in a patient who 
previously did not have the disordei'. While the congenital 
and hereditary types are almost exclusively seen in men, ac¬ 
quired hemophilia may be seen in the male or female. 

The defect responsible for the prolonged bleeding in hemo¬ 
philia results in a delay in the rate of coagulation of the blood 
and this in turn results fi’om an excess of antithromboplastin 
activity. Hemophilic blood has all coagulation factors in nor¬ 
mal amount and quality, except for the excess of antithrom¬ 
boplastin. This excess slows the rate of ti-ansformation of 
prothrombin to thrombin and thereby the whole process of 
clotting. Since the rate of clotting is especially important in 
helping to arpest bleeding from the large vessels, hemophilics 
experience much of their bleeding in the deep tissues, espe¬ 
cially the muscles. The tongue and the pharyngeal muscles 
are the favorite sites of hemophilic bleeding. These patients 
seldom bleed from superficial wounds of the oral, nasal or 
pharyngeal mucous membranes. 

A word should be said at this time concerning the applica¬ 
tion of ligatm’es to bridge together defects of the skin and 
mucous membranes with the object of arresting bleeding. In 
most instances, especially in patients with hemophilia, sutur¬ 
ing of parts like the tongue, the bed of a tooth or the tonsillar 
pillars is to be discouraged, since compression of the underly¬ 
ing tissues obtained by such measures, though appearing to 
arrest the bleeding from the surface, will often result only in 
driving the extravasated blood to the deeper layei-s of tissue 
which may become so distended as to crowd adjoining areas 
and interfere with its function. 

Case 2: R. P., a known hemophilic, was admitted to Jefferson Hospital 
In extreme dyspnea. He could not close his mouth or lie dowir. The day 
before admission he had had a small laceration of the tongue, which had 
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been sutured by his famllv i)b>'8lclan The bleeding wa* thereby con 
trolled but the patient noticed that his tongue was svielllng until he 
could breathe only with dlfllculty and could not close his mouth. A laryn 
gologlst vroB consulted who odvleed aspirating the secretions from the 
mouth keeping the patient In a sitting up position and being ready to 
Iierform a tracheotomy it the swelling became worse. Fl\6 hundred cc. of 
fresh normal blood were gl\en to the patient following the withdrawal of 
a similar amount from him WJihin four hours after the transfusion the 
patients condition became stall nary subsequently he began to Improve 
and was discharged within four Jays most of the swelling having 
disappeared 

The danger of asphyxia from hemorrhages in this area has 
been discussed in greater detail elsewhere * The pabent 
reported by Endicott* died of asphyxia from a hematoma 
extending around the larynx, aftei the blood traveled down 
tlirough the tissues from the original bleeding area, the bed 
of a recently extracted lower molar tooth The edges of the 
wound liad been sutured aftei all attempts to check the bleed¬ 
ing by local and systemic measures had failed Rather than 
expose the patient to such hazards, our practice is to exert 
mild compression in the bleeding area to r^uce, but not elimi¬ 
nate, blood flow and to replace blood loss daily, to maintain 
the blood pressure and allow sufflcient time for healing to 
take place Tlus may require as many as three weeks and 20 
pints of blood Today, most fatalities m hemophUica rarely 
result from exaanguinabon, since the supplies of blood for 
replacement are now usually pleutifuL Hemophilics frequent¬ 
ly die from hemorrhage and the resulting compression of 
organs like the brain, the trachea and upper air passages 
The systemic control of hemophilic bleeding is by means of 
transfusion of blood from normal individuals. One cannot 
depend too much upon this measure, for its success hinges 
upon the severity of the hemophilia and the extent of the 
bleeding area Often one must be content with replacing the 
blood, protecting the wound and mamtaining the circulabon 
unbl healing eventually occurs Hemophilic wounds take from 
tliree to five bmes as long to heal as wounds in normal per¬ 
sons. During this healing period there may be many spurts 
of bleeding It is rare that a hemophilic wound does not bleed 
and stop bleedmg several bmes before the wound heals deflni- 
bvely, and no further hemorrhage takes place 
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AhTwrmaZ Bleeding in Thrombocytopenic Purpura. In this 
form of pui’pui'a bleeding is manifested especially in the skin 
and mucous membranes. The mouth, nose and throat are 
favorite sites. The disturbance in hemostasis is related to the 
abnormally low number of platelets. This thrombocytopenia 
interferes with the formation of the platelet plug, which is 
among the most important steps in the permanent arrest of 
bleeding from the capillaries and venules where the pressure 
of the blood is comparatively low. Fortunately in thrombo¬ 
cytopenia there is little disturbance in hemostasis in wounds 
of large arteries, since vascular and intravascular factors, 
other than the platelets, share in the aiTest of bleeding from 
these structures. It follows from this, that when accessible, 
relatively simple measures usually suffice to stop the bleeding 
locally, even though, often, the aiTest may be temporary only. 
Slight pressure with a tampon having a well lubricated sm*- 
face is often effective. Even moi*e effective is delineating to 
the patient measures which will reduce or eliminate any pos¬ 
sible sti’esses that may be exerted upon the bleeding area. 
For example, thrombocytopenic patients should be encouraged 
to sleep with the head raised well above the shoulders, to eat 
a soft diet and to avoid food that requires vigorous chewing 
or that has shaiq) edges that may cut the mucosa of the mouth 
and phaiynx. They should be discouraged from undue strain¬ 
ing during the passage of stools, for such straining will 
often precipitate an attack of epistaxis. 

When compression is to be exerted upon the bleeding area, 
as mentioned before, it should be approximately of the order 
required to blanch the bed of a fingernail. Heavy compression 
applied with tight packs will result in devitalizing the com¬ 
pressed areas, necrosis of the tissue and mox-e bleeding. The 
local use of so-called hemostatic substances often produce 
disappointing results. Frequently, the hemostatic effect really 
follows the application of pressure by the sponge or other 
body used as a vehicle to carry the hemostatic agent. If one 
must be tried, thrombin should be selected and applied on a 
thin sheet of S 3 mthetic absorbable gauze. The gauze holding 
the thrombin should be gently held against the bleeding sur- 
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face foe about five minutes, so that it will "stick." A loose 
fitting pack well covered witli a lubricant should then be 
placed ovei the gauze with the principal objective of main¬ 
taining it m contact with tlie mucosa and exerting hght pres¬ 
sure As soon as convenient and practicable, an effort should 
be made at the correction of the thrombocytopenia. At present 
theie aie only three methods available for this purpose 

I Transfusion of fresh blood, preferably by the direct 
method This may be earned out by the use of sibcon coated 
syringes In this manner the platelets of the donor are kept 
from bemg destroyed by contact with glass during the collec 
tion of tlie blood 

S Administration of Adrenocorticotropic Hormone or Cor¬ 
tisone In our hands, this method has been effective in only 
about one-third of the patients with thrombocytopenia In 
almost aU instances, once the therapy is discontinued the 
thrombocytopenia returns 

S Splenectomy The decision to carry out tlus procedure 
depends upon a number of considerations that we cannot take 
up now Suffice it to say tliat except during an acute emer¬ 
gency, splenectomy should be reserved for those pahents with 
chronic thrombocytopenia not secondary t 0 ‘ infection, drugs 
or metastahe neoplasms, and whose bone maiTOW contams 
some megakaryocytes 

Possible iletliods of Enhancing Hemostasis The above 
remarks have dealt chiefly with well recognized methods of 
management of these forms of abnormal bleedmg Let us pro¬ 
ceed now to consider other possible methods for inducing 
hemostasis pnncipally by enhancing tlie coagulability of the 
blood Normally the fluidity and coagulability of the blood are 
maintained by a balance between the amount of procoagidants 
and anticoagulants in the blood “ There are, generally speak¬ 
ing, two ways of increasmg the fluidity of the blood 

I Increasing the amount of anticoagulants oi enhancing 
the effect of the natural anticoagulants m the blood, by adding 
to it substances like heparin. This is now fairly commonly 
prachced In the management of thromboembolic disease 
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2. Reducing the amount of a procoagulant and thereby en¬ 
hancing the action of the undisturbed anticoagulants. This is 
what is done when a decoagulant substance like dicumarol or 
other prothi’ombin reducing agents are employed in the man¬ 
agement of thromboembolic disease. 

What measui'es then should be taken if the ultimate objec¬ 
tive desired is the arrest of hemorrhage by increasing the 
coagulability of the blood? Logically two approaches are 
open: 

a. Attempt to increase the procoagulants in the blood, espe¬ 
cially those that have to do with the initiation of clotting (e.g., 
platelets), the acceleration of clotting (Ac-globulin), or the 
substrate of clotting (prothrombin, fibrinogen). So far there 
are no agents available (with the exception of vitamin K for 
prothrombin and cortisone and ACTH for platelets) that can 
be relied upon for this purpose. 

h. Reduce the natural circulating anticoagulants and there¬ 
by enhance the effect of the natural procoagulants, even when 
the procoagulants themselves have been reduced by disease, as 
for example, during the hypoprothrombinemia of hepatic cir¬ 
rhosis, or in the thromboc 3 d;openia of acute leucemia. This 
approach would seem to be promising of fruitful results, since 
the stability of cii’culating blood and the delay in the inception 
of clotting is related to the concentration of these anticoagu¬ 
lants (antithromboplastin, antithrombin). Attempts to offset 
the action of these anticoagulants should render the blood 
hypercoagulable and to a cei-tain extent enhance the hemo¬ 
static mechanism. This applies especially to those instances 
when the deficiency in procoagulants cannot be corrected by 
the available means (hypoprothrombinemia refractory to vita¬ 
min K, thrombocytopenia of myelophthisic anemia). 

Stomatologists and nose and throat surgeons are faced 
with the problem of controlling hemorrhage much more fre¬ 
quently than that of combating thromboembolic disease. We 
have been making tentative trials ex vivo with agents designed 
to reduce plasma antithromboplastin activity. Some of these 
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agents reduce this activity to such an extent that the plasma 
clots rapidly after addition of small amounts of thromboplas¬ 
tin, even in the absence of calcium. Hemophilic plasma which 
has an excess of this activity can be made to clot in a shorter 
time than normal plasma, after being exposed to these agents. 
It IS important to stress that these agents, if and when their 
use becomes practicable, should be employed with great care 
and discretion and with a full realization of their mtnnsic 
danger. The field of usefulness for them should be in that 
group of patients whose excessive bleedmg results from a 
deficiency in prothrombin, platelets or Ac-globulln, but whose 
anticoagulants (antitliromboplastm, antithrombin) are in nor¬ 
mal or excessive amount It may be possible by this means to 

1. Reduce blood loss during operations m individuals with 
a normal hemostatic mechanism 

S. Prevent excessive blood loss in those with a defective 
hemostatic mechanism, though the defect may not be caused 
by any changes in the blood 

3. Reduce or prevent excessive blood loss m patients with 
defective hemostasis caused by deficiencies m procoagulants 
or excess of anticoagulants The neutralization of the natural 
circulatmg blood anticoagulants should leave the natural pro¬ 
coagulants of the blood in a position to exert their action 
more effectively and thereby promote rapid hemostasia. 
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MEDICAL AND CYTOLOGICAL DIAGNOSIS 
OF BRONCHIOGENIC CARCINOMA * 

Seymour M. Farbbr, M.D. (by invitation), 

San Francisco, Calif. 

It is the intention of this paper to summarize rather briefly 
the current conclusions regarding bronchiogenic carcinoma as 
these affect the practice of the clinician. Wliere new findings 
are accumulated so rapidly, oftentimes from the point of view 
of highly technical specialties, a clinical summary is some¬ 
times helpful in reminding us that bronchiogenic carcinoma 
remains basically a clinical problem. 

It is rather strange to find that one of the most discussed 
questions concerning this disease, and one of the most widely 
discussed questions in medicine, is statistical. Has there actu¬ 
ally been a real increase in the incidence of broncliiogenic 
cai’cinoma? The apparent increase is ovemhelming. Not too 
long ago bi’onchiogenic carcinoma was universally regarded 
as a rare disease. Today it is a major problem in every chest 
clinic in the United States. According to some autopsy sta¬ 
tistics, there has been a foi'tyfold increase since 1900. Bx'on- 
chiogenic carcinoma is now listed as the second most common 
malignancy of the male sex. We have been interested in cai’¬ 
cinoma statistics at the University of Califoraia for over a 
year, and we believe that pulmonary malignancy is actually 
fii’St in frequency. It is possible that the statistics of the 
Bureau of Public Health, when they are tabulated, ivill show 
bronchiogenic carcinoma the most common foi-m of malig¬ 
nancy in males in this past year, 1950. Deaths from the 
disease may reach 15,000. 

•Bead at the meeting of the Western Section, American Laryngologlcal, 
Hhlnologlcal and Otologlcal Society, Inc.. San Francisco, Calif., Jan. 28, 1951. 

Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
publication, July 9, 1951. 
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For a long time many of the people concerned with this 
statistical problem insisted that the yearly increase in this 
particular form of mahgnancy was an illusion, attributable to 
better diagnosis and so forth. This theory is increasingly 
hard to maintain. More and more people are accepting the 
fact of a real inci-ease and are looking around for the I’eaaon. 

Etiology. From one point of view, the interest in possible 
etiologic agents for bronchiogenic cai'cinoma has been quite 
fruitful. Dozens of such substances have been proven in the 
laboratoiy, and several industrial situations, most notably 
pitch-blende mining and clirome refining, have been proven to 
be carcinogenic. Such industrial hazards, however, are not 
really of much significance so far as the question of increased 
incidence is concerned. Anyone looking over a representative 
collection of case histones will very quickly be convinced that 
in not one case out of a hundred is there the remotest possi¬ 
bility that the disease results from some specific industrial 
situation. With veiy minor exceptions, broncliiogenic carci¬ 
noma is not an industrial hazard. 

There have been many attempts to find some factor in the 
modem environment that might account for tlie increasing 
incidence in bronchiogenic carcinoma. Most work has been 
done on dust which contains petroleum products and on to¬ 
bacco smoke. Graham, Oxnard and many others have felt 
that cigarette smoking is a definite factor in the increased 
incidence. Wynder and Graham recently published a study 
which was quite impressive. In a comparison of almost 700 
patients ivith brondriogenic carcinoma with a group of con¬ 
trols of a similar age and sex distribution, they found a sig¬ 
nificantly higher percentage of steady and heavy cigarette 
smokers among the patients with carcinoma. A similar study 
is in progress at the California State Department of Health in 
which everyone diagnosed as having bronchiogenic carcinoma 
is being very carefully questioned by trained investigators 
concerning their smoking habits and other possible etiologic 
factors. The survey is not complete, but I understand that it 
looks very much as though this study will bear out the conclu¬ 
sions of Wynder and Graham. 
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Material. We became interested some time ago in the prob¬ 
lem of determining the actual clinical status of bronchiogenic 
carcinoma. There have been several large and painstaking 
collections of case histories reported in recent year’s, but it 
seemed to us that perhaps these studies did not portray the 
general situation, because the material was di’awn exclusively 
from teaching institutions and special chest clinics, or cancer 
clinics. To avoid this, we went back to autopsy material col¬ 
lected from 19 California hospitals which were selected to give 
us some kind of representative cross-section. We collected 
1,070 autopsy reports, and much that I have to say is drawn 
from this material. We have tried to find out how the disease 
appeared to the medical profession at large, rather than how 
it appears to those who are especially interested in cancer. 

Symptoms. We did not find anything especially new so far 
as symptomatology is concerned. The important thing to no¬ 
tice is that bronchiogenic carcinoma is not characterized by 
particular definite symptoms, but by a group of symptoms. 
Whenever any of these occur in a person over 30 or 35 years 
of age, especially of the male sex, they must be investigated 
and reinvestigated. Cough was, as usual, reported most fre¬ 
quently— a total of 76 per cent. These figures depend ulti¬ 
mately upon the observations of medical students and interne 
records. We believe that if these patients had been carefully 
questioned, a history of cough would have been elicited in 
almost 100 per cent, although in many cases it would be a 
morning cough not much more severe than that of millions of 
healthy people. Where, in the interest of our cytological stud¬ 
ies, we have pressed the patients to produce sputum, we have 
found that they can almost invariably produce enough for our 
needs. The rest of the symptoms reported are those that are 
commonly found. Weight loss, chest pain, hemoptysis, short¬ 
ness of breath, hoarseness, complaints attributable to the 
central nervous system, metastatic masses — these occur over 
and over in case history analyses. Eighty-five per cent of 
these patients had some kind of symptom referrable to the 
chest cage, although it was not necessarily the most promi¬ 
nent complaint. 
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Phyticol Findings. The most significant physical findings 
are tracheal deviation, pleural fluid, wheeze and clubbing of 
the extremities. A unilateral wheeze is a very significant 
finding. If it occurs in a male over 35 years of age the only 
safe procedure is to caU it bronchiogenlc carcinoma, and then 
try to rule out this diagnosis. Nineteen per cent of these case 
histories showed some pleural fluid detectable by physical 
examination. In the past, pleural fluid has been taken to prove 
inoperability. It probably does prove inoperability when the 
fluid is bloody or infected, but in over half of these patients 
the fluid was clear. Any lung infection can produce clear 
pleural fluid without directly involving the pleura. This ques¬ 
tion must be finally answered by the surgeons, but it seems 
hasty to conclude that pleural fluid indicates inoperability 
vrithout trying to find out if the pleura really is involved. It 
should be pointed out tliat pleural fluid can be almost as sug¬ 
gestive as a unilatei'al wheeze to a diagnosis of bronchiogenlc 
carcinoma. It is very imusual to see a primary tuberculous 
pleural effusion in a person over 40 years of age. 

Clubbing is also a suggestive finding. It occurred in 9 per 
cent of the patients in this series. While this deformity can 
be associated with almost any abnormal pulmonary process, 
it usually appears only after the pulmonary pathology has 
become chronic. When clubbing is observed, and there is no 
history of long standing pathology, bronchiogenlc carcinoma 
must be the first consideration in diagnosis. 

In this series of cases, 438 patients, or about 46 per cent 
of the total studied, had evidence of metastatic lesions when 
they first presented themselves for examination, or developed 
such evidence very shortly thereafter. It is this group which 
is very poorly represented In statistics from teacliing institu¬ 
tions or clinics. When tlie primary condition is recognized as 
bronchiogenic carcinoma, there is obviously no point in refer¬ 
ring such patients for special attention. This group empha¬ 
sizes the fact that surgery alone can never be a very satisfac¬ 
tory answer to pulmonary malignancy. 

X-ray Findings, In this study, adequate Roentgen reports 
were obtained for only 889 patients. We hear a good deal 



606 FARBER: DIAG. OF BRONCHIOGBNIC CARCINOMA. 

about negative X-ray reports in bronchiogenic carcinoma. We 
had 27 such instances in this aeries. It is probably well to 
note that this situation is uncommon, but also to recognize 
that it exists. For the rest, 65 per cent of these X-rays were 
read as “suggestive mass,” and the balance, 33 per cent, had 
evidence of atelectasis. These findings were not uncompli¬ 
cated, however. Pleural fluid tended to obscure the basic con¬ 
dition, and “pneumonia” was very common, 34 per cent. No 
disease masquerades as something else more commonly than 
bronchiogenic carcinoma, and it most frequently appears in 
the guise of pneumonia. Perhaps no single procedure would 
be more effective against bronchiogenic carcinoma than adopt¬ 
ing the custom of X-raying pneumonias after the usual course 
of antibiotics. 

Bronchoscopy. We were rather surprised to find that in 
these 1,070 cases, only 397 were bronchoscoped. Since this 
study extended over a period of years, it is probable that at 
the present time a much greater percentage of bronchiogenic 
carcinomas are bronchoscoped. The results of these 397 bron¬ 
choscopies do not seem to us far out of line with our own 
experience. In 174 cases, the bronchoscopy was reported as 
completely negative. In 97, positive evidence of malignancy 
was obtained; in the balance, comprising one-third of the 
patients bronchoscoped, some kind of inconclusive evidence 
was obseiwed. The positive I'esults obtained in this series are 
perhaps a little low. Herbut and Clerf obtained diagnostic 
biopsy material in about 34 per cent of 307 patients. We doubt, 
however, that the 60 to 76 per cent of positive findings which 
have occasionally been reported can be maintained in a large 
series of unselected patients. No matter how many mirrors 
are used, or what techniques for biopsy beyond the field of 
vision are devised, it looks as though less than half of our 
bronchiogenic carcinomas are susceptible to bronchoscopic 
diagnosis. Also, wliile it is probably not true to say that a 
positive bronchoscopy indicates inoperability, it is obvious 
that those tumors most amenable to surgeiy frequently lie 
outside the range of the bronchoscopist’s vision. 
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Surgical Results There is a large question as to whetlier 
bronchiogenic carcinoma can ordinarily be considered even 
potentially operable We have beeji able to follow the first 
241 cases of bronchiogenic carcinoma diagnosed by our cyto- 
logical studies. Of this group, 124 weie deemed inoperable at 
diagnosis The remaimng 117 weie explored, with five opera¬ 
tive deaths. Of these 112 patients, 48 were found to be inop¬ 
erable when the chest cage was opened; the remaining 64 were 
resected To our certain knowledge, there was recurrence 
within a very short period in 41 of the 64 resections; of the 
23 presumed survivals seven disappeared shortly after the 
operation Nme othei-s had a lecurrence more than six months 
after the operation Of the original 241 cases of bronchio- 
gemc carcinoma, only seven are known to be alive 11 months 
after the operation 

It is easy to despaii w hen our best effoits can produce less 
than a 3 per cent suiiival rate, and these by no means out of 
danger. We at one time contemplated a paper on the hope¬ 
lessness of bronchiogenic carcinoma, but, on the other hand, 
patients with bronchiogenic carcinoma have survived for five 
and even 10 years aftei Iheir pneumonectomy We must do 
the best we can with the techniques that are available. Even 
if we cannot be sure of these seven survivals out of 241 diag¬ 
noses, we can leasouably hope that two to four of these 
patients will become five-yeai “cures." We must accept tills 
1 to 2 per cent survival rate and tiy to improve upon it. It is 
obvious that so long as surgery is our only answer to bronchio¬ 
genic carcinoma, the cure rate will be low. Probably weU over 
one-half of such growths have metastasized, or otherwise be¬ 
come inopeiable, before they produce even moderate symp¬ 
toms; but if we cannot, with surgery, save 50 per cent, wo 
can perhaps save 20 per cent A 20 per cent survival rate 
under the circumstances would be a substantial achievement 
and it does not seem unobtainable 

Cytologic Diagnosis. We became interested, about four 
years ago, in the staimng and smearing teclinlques with which 
Papanicolaou and Traut were so successful in the diagnosis 
of uterine and cervical cancer. Since tliat tmie we have exam- 
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ined specimens of sputum and bronchoscopic smears from 
over 2,500 patients with chest pathology. We are still using 
the procedure substantially as described in the reports of these 
men. We have had to modify some of their findings, of course, 
in the light of our experience with* bronchial secretions. In 
particular, we have found it necessary to insist upon five 
separate specimens of sputum before we can speak with any 
assurance, but the method works; it works on early cases, 
and it works on tumors beyond the effective range of the 
bronchoscope. 

Many pathologists were doubtful of this technique, appar¬ 
ently believing that we attempted to make a diagnosis upon 
the basis of a single cancer cell. We do not do that. We ana¬ 
lyze groups of cells according to several criteria of malignancy. 
In many respects the technique is more accurate than the 
examination of sections of tissue by which the pathologist 
arrives at a diagnosis. In the latter instance, the tissue comes 
from the fixative shrunken from four to 10 times. The par¬ 
affin fixation and staining often further distort the specimen. 
In the examination of sputum, on the other hand, the cells do 
not undergo appreciable shrinkage if the specimen is properly 
handled. Generally the cells we see under the microscope are 
about eight times the size of those seen in the ordinary H and 
E preparation. Further, minute details of appearance are 
retained by the simple process of smearing and staining devel¬ 
oped by Papanicolaou and Traut. As a consequence we have 
been able to establish as criteria of malignancy details that 
are not even observable in the usual biopsy specimen. Let me 
say again, however, that we do not depend upon a single cri¬ 
terion. We look for excessive valuation in cell size, prominent 
nuclei, variation in the size and shape of the nuclei, jagged 
protrusions of the nuclei, irregular condensations of chroma¬ 
tin, the smearing of the chromatin, and so forth. We do not 
rely on any single one of these appearances. Our fu’st object 
has been to establish the reliability of the technique; improved 
sensitivity has been the secondary consideration. We believe 
that cytologic diagnosis is morphological, if the diagnostician 
is sufficiently experienced. 
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KEPRESENATIVE CASE HISTORIES. 

Ooit 1: A 61-year-old bakor entered the hospital In June, 1948, becauae 
of a density In the left lung discovered by a routine X-ray. He had a 
history of cough for two venre previously, which was productive. On 
several occasions his sputum had been blood-itreaked. A positive cyto¬ 
logic diagnosis ^aa made without much dlfflculty, and within a week of 
entry a broncho&coplc examinuion revealed a sanguineous exudate In the 
left lower bronchus A left pneumonectomy was performed two days later 
and an epidermoid carcinoma was discovered. The patient Is well and 
active three years after the operation. 

Case 2: A 47-year-old carpenter entered the hospital on Juno 2, 1949, 
complaining of pain In the anterior portion of his left chest, which had 
been constant for four mom Its Four months earlier, when the pain had 
begun, a chest X-ray showed a faint shadow In the left upper lung field, 
and at this time there had been bnth cough and sputum. At entry Into 
the hospital, the lung shadow was dense, but the cough bad disappeared. 
Tentative diagnosis was tuberculoals. with carcinoma to he ruled out 
Eight days after admission malignant cells were found in the sputum. A 
bronchoscoplc examluatlon revealed a deformed carlna and purulent 
exudate In the left bronchus. Malignant cells were also demonstrated In 
this exudate. The left upper lobe and llnguLa of the lower lobe were 
removed. The patient ie well at tbls date. 

Case 3: A 70-year-<iId cook entered U^e hospital on Dec. 19, 1949, with a 
diagnosis of pneumonia. An Inflammatory process in the right lower 
lung field cleared with antibiotics Sputum revealed cells consistent for 
bronchlogenlo carcinoma, although the clinical diagnosis was bronebleo- 
tasls or lung obscess A segmental resection was performed, and patho¬ 
logical laboratory reported only bronchiectasis and Inflammatory ebanges. 
Further sputum studies were undertaken; malignant calls were still pres¬ 
ent The patient died postopemtlvely. At postmortem a small carcinoma, 
not larger than a quarter Inch in diameter, was discovered, lying Just 
above the resected portion of the lung. 

Case A 66-year-old man bad bad one sputum specimen positive for 
acid-fast bacilli and was sent to a eanalorium- An X-ray revealed an area 
of cavitation. Differential diagnosis was tuberculous abscess or possibly 
a coccidioidal abscess. Sputum studies revealed malignant cells. A pneu¬ 
monectomy revealed a tumor lying about the abscess cavity. The patient 
developed a bleeding duodenal ulcer postoperatlvely, and died. Post¬ 
mortem confirmed the finding of coexistent tuberculosis and malignancy. 

It is perhaps worth notice that we have collected to date 
131 cases of coexistence of pulmonary tuberculosis and bron- 
chiogenic carcinoma. We believe that cytology is revealing 
carcinoma in many cases of tuberculosis in which, in the past, 
the malignancy would have been overlooked. 

Case 5: A mun of 60 years had repeated episodes of hemoptyais, but 
his X-rays wore reported as negative. Studies of sputum samples revealed, 
however, malignant cells. Bronchoscopy was negative at first, but we 
continued to demonstrate malignant cells, and repeat bronchoscopy showed 
an Inoperable tumor lying at the carlna. 
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T]iis last case report brings up an interesting situation 
which has already occurred several times at the San Francisco 
Hospital. What is to be done when the sputum examination 
reveals malignancy, but there is no way of determining its 
location? It is a very difficult position for the physician. In 
most instances lipiodol will help to locate the tumor body, but 
occasionally we must continue to utilize special X-ray tech¬ 
niques and bronchoscopy and wait for developments. This is 
fortunately a rather rare occurrence. 

On the whole, we are encouraged with the results that we 
have obtained with cytology. The number of patients that 
have been examined by this method is at the present time 
considerably greater than 2,600, and we have already reported 
the results from the first 2,000 so examined. In this group, 
241 positive diagnoses were confiiTned by morphologic meth¬ 
ods other than cytology. In another 120 we were able to con- 
fiiTTi a diagnosis of metastatic lung cancer. In an additional 
121 we made positive findings, but other mox-phologic evidence 
was not obtainable. 

Of the 241 bronchiogenic carcinomas positively established 
in this group, the fii'st morphologic diagnosis was made by 
means of cytology in 47 per cent. In an additional 46 per cent, 
cytologic diagnosis was made concurrently with diagnosis by 
some other morphologic technique. Thus, a positive cytologic, 
diagnosis was achieved in 93 per cent of the 241 cases. As 
has been said, this degi'ee of sensitivity depends upon our 
securing a minimum of five sputum samples. Wliere only one 
is available, we have reported an accuracy of about 56 per 
cent. Actually, we believe that even one sample is apt to be 
more accurate than tliis figure indicates; the overall figui’es 
include a good many samples shipped to us from other places, 
in which the fixing technique was unsatisfactoiy. We have 
been able to detect about 70 per cent of the bronchiogenic 
carcinomas at San Francisco Hospital on the basis of the first 
sputum sample submitted. 

Summary. The clinical problem of bronchiogenic carcinoma 
is the problem of early diagnosis. On the basis of 6,000 spu- 
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turn specimens examined, v.e believe tliat cytology can con¬ 
tribute materially to tbat end. It is a simple technique that 
can be performed routinciy, and repeated indefinitely without 
serious inconvenience to the patient. Cytologic diagnosis is 
morphologic, and an accni-acy of over 90 per cent can be 
anticipated if five sputum .s.onples are collected. In our e.xperi- 
ence, virtually everj pats it i .in raise sufficient sputum if the 
physician insists upon d ■.ai''’ morning sputum is most apt 
to reveal significant Snamf b 

In our expeiience vun 2 000 patients, 241 positive diag¬ 
noses of bronchiogenic r.,rcmoma were made. Even witli the 
help of cytology, the sui rival rate in this group has been very 
small; however, most <'f tliese cases were found among the 
hospital population. II stems that by the time patients are 
driven to accept hospiUltzatioii for the symptoms of bronchio¬ 
genic carcinoma, practically all of them are hopeless. In our 
studies, we found that the average patient with bronchiogenic 
carcinoma survived only six weeks after admission. If we are 
to achieve a material improvement in the survival rate of this 
disease, we must make om' diagnosis before symptoms become 
alarming. 

Dr. Brodie Stephens has suggested that every male over 36 
years of age be routinely X-rayed yearly. We concur. But 
perhaps cytology can contribute significantly to the problem 
as X-ray. We believe tliat it should be a routine procedure for 
every person over 35 who has cough, sputum, inexplicable 
fatigue, or any other complaint conceivably to be referred to 
an underlying malignancy. If we can make this routine prac¬ 
tice, undertaken long before hospitalization is considei'ed, we 
can detect a considerable percentage of lung cancers while 
they are still operable. 
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Deafness beginning at a veiy early stage and progressing 
rapidly, audiometrically shown to be a combination of im-' 
paired sound-conduction and sound-perception, strongly points 
to a tuberculous affection of the ear. 

In the beginning, nerve deafness might even be moi’e pro¬ 
nounced than middle-ear deafness, probably due to a tuber- 
culotoxic irritation of the labyrinth. With - the further 
progress of necrosis of the tympanic membrane and the ossi¬ 
cles, however, impainnent of sound-conduction gi-ows decid¬ 
edly worse, often to the extent of total deafness. Close atten¬ 
tion to aU symptoms suspicious of tuberculosis has become a 
vei-y important task today, because the earlier streptomycin 
treatment is begun the better is the prognosis of the case. 

In about 50 per cent of our cases the tubercle bacilli cannot 
be found, and our diagnosis is based entirely upon the clinical 
symptoms. Treatment with streptomycin is instituted imme¬ 
diately. U. Russi claims that the best results are obtained by 
the local application of streptomycin. For this purpose the 
external auditory canal, the perforation in the tympanic mem¬ 
brane, and the tympanic cavity are cleaned as, well as possible. 
A 10 per cent solution of streptomycin in water is then 
sprayed as an aerosol into the middle ear and, if possible, 
into other parts of the pneiunatic system, at least once a day 
over a period of weeks, or, perhaps, even months. Most resist¬ 
ant to this therapy are those cases of tuberculous otitis 
media in which extensively pneumatized mastoid processes are 
found. 

I find that the best therapeutic results in exudative tubercu¬ 
losis of the middle ear are obtained by combining the local 
administration of streptomycin with the parenteral adminis¬ 
tration. The antibiotic injected intramuscularly is taken by 
the blood at least to the edges of the tuberculous foci which 
lie in the mucous membrane and in the bone of the mastoid. 
By this procedure further spreading of the tuberculous proc¬ 
ess into deeper structures may be prevented. For this purpose 
a total of at least 60 gm. of streptomycin in daily maximal 
doses of 24 mg. per kg. body-weight should be administered. 
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On the other h a n d, the loi n'ly applied streptomycin directly 
attacks the tubercle bacilli in the ulcerations and granulations 
in the mucous membianc uf the tympanic cavity. 

If the tubercle bacilli are realst'int to streptomycin, treatment Trlth a 
20 per cent para*amlnO“eallcyl t acid eolutlon should be attempted. By 
local application of para ammo-sal cyllo add combined with marbadal (a 
thlocarbamlde preparation) SchJermana haa achieved cessation of ear 
secretion, fading of the inflammt lion of the eardrum, clearing up of the 
mastoid process with new calciflcaiion of the bone, and an increase In 
healing distance. 

U. Ruaii Is now working on n thorough statistical evaluation of his 
cases. It is poiilble that when b has finished this work my statements 
today may have to bo coirede 1 By the local administration, ai de¬ 
scribed above, cessation of middle ear suppuration, healing of the ear¬ 
drum perforation, and a marked amprovement of hearing was achieved 
in only five cases of specific oBtl" although 77 cases of tuberculous otllls 
media were observed from tL‘=‘lr onset and streptomycin treatment was 
Instituted Immediately upon perforation of the eardmm Herewith Is a 
brief report of one of these rar* oases 

Case I; B hL The patient is a i3-year-old fflrl with a cored pulmonary 
tnbercnlosls (see Fig. 3) and onaet of a pumlent otitis media in May, 
1^47. Tubercle bacilli were louod In the pus and In the adenoid vegeta* 
tlons removed In August, lJ47 On Aug 18, 1947, the left ear showed a 
markedly thickened, yellowish r^d colored tympanic membrane with a 
large central perforation In the granulating mucosa of the tympanic 
cavity there were a few caseous focL Hearing distance In the affected 
ear for whisper was 16 cm , for conversational voice, 160 cm. Local ther* 
apy with streptomycin was begun Immediately Within 10 days the ear 
secretion ceased and within five wcelm the hearing distance for whisper 
Increased to BOO cm. At this time the eardmm was dry and thickened by 
scar tissue. There woa still one small perforation In the anterior lower 
segment. Nine weeks after beginning of the treatment the hearing dis¬ 
tance for whisper was 600 cm- The perforation in the scar-thickened 
eardmm was closed. The streptomycin treatment was discontinued In 
June, 1948, January, 1949, August, 1949, and January, 1960, short recur¬ 
rences of acute Inflammation without perforations occurred in the right 
ear, accompanied by a decrease to 30 to 30 cm. In the bearing of a whis¬ 
per with each recurrence On July 14. 1960, the tympanic membrane was 
markedly thickened, but not irritated- The hearing distance on the left 
ear for whisper was 300 cm. and for conversational voice, 800 cm- The 
audiogram showed an average elr-conducUon lost of 25 db over the entire 
frequency range. The patient has been under constant control since then 
with no recurrence. 

As I have pointed out, such healing is very rare in our 
experience but by the local application of streptomycin we 
have achieved definite improvements in 94 of 101 cases of 
tuberculous otitis media. In these cases ear secretion ceased 
within one to three weeks. In about 30 per cent of all cases 
there is a recurrence of purulent otitis, partly specific and 
partly nonspecific in nature. It can also be arrested promptly 
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by a second and third local ti’eatment with streptomycin. 
Cessation of the secretion probably parallels a certain degi’ee 
of stabilization of the disease process. The eardrum perfora¬ 
tions, therefore, usually do not expand, and destruction of the 
ossicles ceases. In our 101 cases we found no further compli¬ 
cations in the mastoid processes or in the endocranium. Re- 



FIgr 2 T\venty-three-> ear-old girl Avlth pulmonaxy tuberculosis Heallnff 
of otitis media tuberculosa dextra after local therapy with streptomycitu 

garding the loss of hearing, however, once such a loss has 
manifested itself, the success of the streptomycin treatment 
in this large group of merely improved cases shows con¬ 
siderably less satisfying results. Disregarding a few slight 
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improvements of hearmjj the hearing loss found at the onset 
of the treatment usually zcinains unchanged. Remembering, 
on the other hand, from »-.penences of the past, the stabiliza¬ 
tion of the process dnm.agr'ig the hearing, or the preservation 
of the intact remnants ' f bearing, must be considered success¬ 
ful therapy. The 3ucces.= of the streptomycin teatment in 
these merely improved case- may be challenged by a non¬ 
specific new infection of the open middle ear or by a recur¬ 
rence of the old tuberculosis. 

It is a pity that we have no liistological slides of tuberculo¬ 
sis of the middle ear treated with streptomycin. 

Moat textbooks emphasize the fact that tuberculosis of the 
middle ear clinically nianifests itself as a suppuration. Marx 
claims that the assumption of older authors that there also 
exists a dry form of tuberculosis of the middle ear witli only 
an infiltration of the mucosa of the tympanic cavity without 
exudation has not proven true. My co-worker, U. Russi, 
however, has seen 26 cases of chronic infiltrative tuberculosis 
of the lungs, in which the middle ear, behind an intact ear¬ 
drum, was found to bo the seat of a proliferative and infil¬ 
trative tuberculosis. 

The diagnosis of such a tuberculosis of the middle ear is 
based on the following: The disease of the ear usually begins 
with a rapidly increasmg deafness combined with a feeling 
of fullness in the ear. In the beginning there is a striking 
discrepancy between the rapidly increasing loss of hearing 
and the alight changes found on the tympanic membrane. 
The audiogram, at the onset at least, shows that the nerve 
deafness is more pronounced than the conduction deafness. 
On the tympanic membrane one first finds a slight inflamma¬ 
tion in the region of the manubrium, or a radial injection of 
the iieripheral vessels without retraction of the membrane. 
Later, the eardrum slowly thickens and the landmarks are 
obliterated. Yellow foci are often found in the pale red mem¬ 
brane, representing the infiltrations in the submucosa. Along 
with these alterations in the tympanic membrane hearing 
grows increasingly worse ^vith a more pronounced conduction 
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deafness. Sometimes it progresses to the point of total deaf¬ 
ness. This condition may prevail unchanged for months. Only 
upon improvement of the basic disease, such as an infiltrative 
pulmonary tuberculosis, does the proliferative - infiltrative 
tuberculosis of the middle ear gradually subside. The tym¬ 
panic membrane, though pale, remains thickened, and recov¬ 
ery of hean’ng is very rare. 
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Fig. 3. Prollferatlve-lnflltratlve tuberculosis oC the middle ear, compared 
to the characteristic changes and the audiogram In acute otitis media. 


U. Russi reports that streptomycin treatment has no notice¬ 
able direct effect on the course of a proliferative-infiltrative 
tuberculosis of the middle ear. At best the antibiotic, by 
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means of favorable effect on the pulmonary disease, indi¬ 
rectly aids in tlie liealmt jf the infiltrative tuberculosis of 
the ear. In our opinion, t,,, specific infiltrations of the middle 
ear respond so poorl> fe -.rreptomycm that it helps to prove 
the tuberculous nature o infection. In these infiltrations, 
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Jiir 4 Heallnc of ^ prollfcn»tl\-o-lnflltrall\a tulwrculotU of Uie mldaie 
•ar, Ind Improvomont of ojj MuJatUo tuberculMla of th« mlddl# «ar. 

bacilli are so thinly spread in a tissue supplied by only very 
few blood vessels that they can hardly be reached by the 
streptomycin. The very poor tendency toward recovery of 
hearing, once it has become impaired, also fits into the pic- 
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ture of a proliferative tuberculosis of the middle ear; for at 
best, the specific gi’anulation tissue is replaced by scar tissue 
which continues to interfere with sound conduction. 

Until recently the otolog-ist has been more interested in the 
toxic effects rather than the therapeutic effects of strepto¬ 
mycin on the ear. The clinical applicability of this new anti¬ 
biotic seemed questionable. On the other hand, the specific 
effects of streptomycin on the vestibular labyidnth opened 
certain possibilities for the exploration of functions of the 
inner ear. The question of its clinical applicability can now 
be considered as solved, because we know that loss of hearing 
as well as disturbances of the vestibular apparatus to a gi-eat 
extent may be avoided by adjusting the dosage of streptomy¬ 
cin to the weight of the patient. For this purpose the daily 
doses should not exceed 24 mg. of streptomycin per kg. body- 
weight, providing the kidneys function normally; further¬ 
more, toxic disturbances of equilibrium and hearing occur 
even less frequently upon parenteral administi'ation of dihy¬ 
drostreptomycin instead of streptomycin. C. M. Domon, P. C. 
Kilbourne and E. Q. King gave a total of 270 gm. of dihydro¬ 
streptomycin in daily doses of 3 gm. to an adult without any 
toxic effects. In our comparative animal experiments the 
far slighter toxic effects of dihydrostreptomycin have been 
confirmed. 

Van Goidsenkoven and R. Stevens m’gently advise against 
the intrathecal and parenteral application of hydrated strep¬ 
tomycin in tubei’culous meningitis. In 173 cases, ooserved 
by them over a period of two years, they found decidedly 
more cases of toxic impairment of hearing after treatment 
with dihydrostreptomycin than after streptomycin treatment. 

The cause of this peculiar sensitivity of the auditory appa¬ 
ratus to the hydrated antibiotic is not known as yet; however, 
the toxic effects of sti’eptomycin continue to be of theoretical 
interest even when the therapeutic problems have been solved. 
The following is a brief description of the functional changes 
obseiwed in hiunan patients and in animal experiments. 
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Symptoms from the vestibular apparatus are the flist signs 
of intoxication in the liuman patient. The vestibular disturb¬ 
ance manifests itself as vei-tigo occurring when the patient 
in bed moves his head. Tins is accompanied by disturbances 
in vision sucli as blurring of the surroundings and fogginess. 
As soon as the patient stoiis moving his head the- dizziness 
disappears. The disturbance of equilibrium becomes particu¬ 
larly noticeable when tlie first attempts to walk ate made. 
Following a certain amount of ti-aining, the patient is able to 
walk, at least witli his eyes open, but with broad, hesitant 
steps like a drunken sailor. Tlie surroundings sway before 
him, and in order to see cieai-ly he must stand still. As soon as 
he stops walking the dizziness disappears. The Romberg test 
reveals only a slight swaymg in no specific direction. Only 
occasionally is this dizziness accompanied by a spontaneous 
nystagmus. Experimental stimulation of the vestibular appa¬ 
ratus through caloric irritation and rotation during the period 
of dizziness leads to a bilateral decrease and finally to dis¬ 
appearance of the nystagmus. Occurrence of these vestibular 
disturbances depends upon the amount of streptomycin given. 
On the other hand, a loss of hearing very seldom occurs even 
when large doses of streptomycin are given; furthermore, the 
connection betsveen streptomycin and deafness is not so clear, 
because in most cases of deafness a tuberculous meningitis is 
present which might in itself have caused the impairment of 
hearing. In several of these an improvement of hearing re¬ 
sulted when the streptomycin treatment was stopped, and in 
some cases, treated with streptomycin, a hearing loss devel¬ 
oped in the absence of a tuberculous meningitis. 

The special symptoms produced by streptomycin on the 
statoacusticus are an indication of the seat of the lesions. 

A combination of a bilateral disappearance of vestibular 
irritability with intact hearing, typical for streptomycin in¬ 
toxication, has already been noted by Guettich in the ease of 
a brain tumor, localized in the floor of the fourth ventricle, 
as proved by autopsy. The tumor touched the vestibular 
nuclei. This region was histologically examined by Stevenson 
and his co-workers In five cases of tuberculous meningitis 
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treated with streptomycin and in three dogs after the appli¬ 
cation of large doses of streptomycin. In these five clinical 
cases, and in these three animals, pathological changes were 
found in the ganglion cells of the nucleus coclileaids ventralis. 
In addition, two cases showed necrosis, diminution of cells, 
and hydropic degeneration of the nucleus vestibularis inferior. 

For om- own streptomycin experiments we used guinea pigs 
rather than dogs and cats, since the latter animals are both 
difficult to obtain and usually of various breeds. 

In a first series of guinea pigs treated witli streptomycin the histo¬ 
logical examination of the animals’ petrous bones revealed normal 
structures In the cochlear and vestibular areas of the Internal ear. On 
examining the serial sections of the guinea pigs’ brains we found a de¬ 
crease In the number of ganglion cells and some glia nodules In the floor 
of the fourth ventricle In the nucleus triangularis of the Vlllth cranial 
nerve. We also observed slight changes In the form of plasma vacuoliza¬ 
tion In the nucleus cochlearls ventralis, and nuclear pycnosls within the 
ganglion ceUs. 

Shortly aftenvards, the late R. Causse foi' the first time 
noticed a loss of sensory hairs in the peripheral vestibular 
apparatus of three mice poisoned with stx’eptomycin, showing 
marked disturbance of equilibidiun. In additional investiga¬ 
tions, Causse confirmed his first findings of pathological 
changes within the peripheral vestibular apparatus. The loss 
of sensoi-y hairs appeared as a secondary process following the 
degeneration of the sensory cells of the cristae and maculae. 

In a second series of experiments, performed on a mouse 
poisoned with streptomycin, Causse found degenerative 
changes in the first cochlear turn of the organ of Corti. The 
absence of external and intenial hair cells was accompanied 
by a degeneration of the corresponding nexwous elements 
ascending to the ganglion spirale, which showed a decrease 
in the number of cells. This was followed by K. Berg’s report 
of similar pathological changes in the peripheral auditory 
organ of streptomycin-poisoned cats which presented distinct 
disorders of equilibrium. 

The cat which had received the highest dose of streptomycin showed 
no traces of the organ of Corti in the lower and middle cochlear turns. 
On the same animal the author also observed a certain Impairment of 
hearing. 
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After Cau3s4’8 first communication we reviewed our series 
of guinea pigs without being able to detect the loss of sensory 
hairs either on tlie cristae or on the maculae, which Causs6 
declared to be characteristic. Assuming that our doses of 
streptomycin (total doses of 6 to 8 gm) might have been too 
small to produce visible histological changes in the peripheral 
organ, we administered to another series of guinea pigs total 
doses of 6 to 30 gm. of streptomycin in order to control the 
data reported by Caussd and Berg. Aside from the eifects of 
streptomycin on the vestibular apparatus, we were interested 
also in a hearing loss due to streptomycin. For the control of 
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Fiff. 6 Table «howlns body weight. (lo«u of •treptom/clD. duration of 
treatment, reiulta of the equilibrium teata anti the lound’berceptlon teeta. 

sound-perception we fli'st determined during and after the 
treatment witli streptomycin the threshold of Prayer’s pinna- 
refle-v for several test sounds which were conducted to both 
ears simultaneously. Second, we measured on the streptomy¬ 
cin-poisoned animal’s right ear the aural microphonic eifects 
immediately preceding vivlfixation, as described by Wever- 
Bray. 
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Fox’ histological examination we finally pi*epai‘ed the petrous 
bones and the brain of the vivifixed animal, cut them in series, 
and stained them. 

In om’ expei-iments with stx’eptomycin five animals gave 
results wlxich were completely investigated. Table 5 shows 
body weight, doses of streptomycin administered, dui-ation of 
treatment, and the ’i-esults of the equilibrium tests, together 
with those of the sound-perception tests. All guinea pigs show 
more or less cleaidy the typical phenomena of irritation and 
deficiency of the vestibular apparatus; furthermore, all ani¬ 
mals showed a loss of sound-perception to a varying degree 
during the administration of stx'eptomycin. 

The histological examination of the petrous bones reveals 
changes in the sensory endings within the peripheral vestibu¬ 
lar apparatus though varying in extent, similar to those first 
described by R. Causse in the ear of the mouse, and after¬ 
wards by K. Berg in the ear of the cat. In guinea pigs’ ears 
our findings were; 1. the cristae (see Figs. 6 and 7) and 
maculae display a distinct reduction of sensory epithelium. 



Pig C Normal crista ampullarla. 
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This forms a band in which numerous dark and nearly round 
nuclei can be recognized but frequently without cellular out¬ 
lines or cuticular boi-der. The Injury starts in the sensory 
cells, which gradually disappear, while the supporting cells 



Flff. 7. CrlBta ampulloxl* after »tr«ptomycln treaimenL 


swell and perhaps even multiply, as described by Caussd. 
Generally tlie cristae ampullaris and the maculae utricuU 
show more changes than the maculae sacculi (see Fig. 8). 

S. The degeneration of sensory cells is accompanied by the 
loss of sensory hairs, beginning with the loss of single hairs 
and then e-Kpanding over a larger surface. 

3. Histological examination of the cochlear apparatus of 
the streptomycin-injured gmnea pig's ear reveals more or less 
pathological changes in all animals, particularly in the organ 
of Cortl, fundamentally similar to the findings of R. Caussd 
in one mouse, and K. Berg in one cat. In the guinea pig No. 
1298 the organ of Corti (see Fig. 9) disappeared symmetri¬ 
cally on either side of the entire area of the first turn. Where 
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Fig-. 8. Macula utrloult after streptomycin treatment. 
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the orgau of Corti has disappeared (see Fig. 10) an ascend¬ 
ing degeneration of afferent nerve fibres of the ganglion 
splrale, dianges in the ganglion spirale itself, and further 
degeneration of the fibres leading to the Vinth cranial nerve 
can regularly be demonstrated. The stria vascularis, situated 
in front of the destroyed organ of Corti also e.xhibits marked 
pathological changes. 



PlPT 10 Ajcendlar d«c«oeraUoa of tb« n«rve flbrti atUr ire&tmeni with 
•treptomycln. 


Histological changes of principally the same kind but of 
varying degree were found in the inner ear of five guinea pigs 
poisoned with streptomycin. 

Tlie histological examination of the central nervous system 
of the streptomycin-injured guinea pigs, as in our former 
findings, shows certain pathological changes in the form of 
isolated gUa nodules and some degeneration of ganglion cells, 
located in the area of the vestibular nudei on the bottom of 
the fourth ventride and in the nudeus cochlearis ventralis. 
Thera is, however no proportion between the extent of these 
minor pathological signs and the functional loss. Contrary to 
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cases of bilateral Meniere’s disease and corresponding bilat¬ 
eral deafness with large doses of streptomycin, giving 4 gm. 
per day at the rate of 0.5 gm eveiy three hours during three 
to four weeks. Fowler reached the conclusion that strepto¬ 
mycin is indicated in patients under 50 years of age when 
customaiy treatment fails, and there is bilateral deafness. 
At about the same time C. A. Hamberger, H. Hayden and 
H. J. Koch also treated four cases of Meniere’s disease with 
lai-ge doses of streptomycin. By the daily parenteral adminis¬ 
tration of 3 gm., a total of 90 gm., two of these cases of bilat¬ 
eral Meniere’s disease were kept free from vertigo attacks for 
a period of five months without any further loss of heai’ing. 
Toxic losses in the function of the vestibular apparatus, 
which manifest themselves aroimd the tenth day of treatment, 
disappear from one to four months after the end of the strep¬ 
tomycin treatment but continue to be experimentally demon¬ 
strable. Two cases of unilateral Meniere’s disease also re¬ 
ceived 3 gm. daily, but a somewhat smaller total dosage, 
namely, 66 and 55 gm., respectively, was administered paren- 
terally. These patients, too, were free from a Meniere’s dizzi¬ 
ness at the end of the streptomycin treatment. On the other 
hand, they suffered severely for months from the functional 
disturbances of the vestibular apparatus caused by strepto¬ 
mycin. Although the Swedish authors tried to eliminate the 
affected ear only and made checkups by means of the caloric 
tests, the sound ear, too, was injured for a long time by the 
large quantity of streptomycin administered. 

Based on these experiences and on the discovery of the 
peripheral seat of the sti'eptomycin injuiy, we, too, have 
treated several cases of Meniere’s disease with smaller doses 
of streptomycin. Three examples of the results up to date are 
given. 

The first case, a SS-year-old man, who for two years has been suffering 
from bUateral M6nI6re’s disease with marked Impairment of hearing In 
both ears (see Pig. 13) and attacks of dizziness becoming more frequent 
The customary conservative methods of treatment mitigated the attacks 
for only very short Intervals. A labyrinth operation at this moment was 
abstained from on account of the bilateral deafness. A first streptomycin 
treatment with a total of 24 gm. of streptomycin, given in dally doses of 
2 gm., was carried out on this patient weighing 73 kg. On the eleventh 
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day of treatment the patient began to feel flightly muteady. and treat¬ 
ment WSJ stopped on the following day. The caloric Irritability of the 
yeatlbular apparatus was somewhat decreased on both sides, the patient 
felt greatly relieved and remained symptom-free for two months. A new, 
light vertigo attack combined with nausea then occurred, and again we' 
treated him with 3 gm. of streptomycin dally, giving a total of 40 gm. On 



Flff. IS. Th]rty-eISbt-v«ar-K)Id mao with bilateral ^Collre'a disease. 
Audiogram. 

the thirteenth day of treatment the first disturbances caused by strepto¬ 
mycin began. The patient felt a pressure In bis head and a disturbance of 
his balance upon moving bis head. A week later treatment was stopped 
again. The vestibular apparatus on either side still showed weak re¬ 
sponses to calorie sUmolallon. The toxlo disturbances subsided within slz 
weeks. For five months the patient has been completely symptom-free 
and able to work. The bearing showed neither subjective nor objective 
changes during the treatment with streptomycin. 

Both in its symptomatology and in its response to strepto¬ 
mycin this case confirms the observations made by Fowler 
and Hamberger; however, by giving smaller single doses of 
streptomycin and by keeping the total doses considerably 
smaller, an equally good therapeutic result was achieved in 
the course of bvo treatments without' total loss of response to 
caloric stimulation by the vestibular apparatus. 
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The second Qose, a 43-year-old woman with congenital deafness, who 
had suffered from severe attacks of rotatory vertigo and vomiting for 
eight years. Various conservative methods of treatment, attempted by 
otologists, neurologists and neurosurgeons, were unsuccessful. Testing of 
the vestibular apparatus showed In addition to a very vehement response 
of the vegetative system, a weak response of the right labyrinth to caloric 
stimulation, and a spontaneous nystagmus to the left was observed dur¬ 
ing an attack of dizziness; therefore, a right labyrlnthotomy was done, 
as described by Cawthome. The attacks of dizziness recurred. A similar 
operation on the left ear seemed contraindicated, despite the total bilat¬ 
eral deafness, because of the danger of creating a lasting disturbance of 
the equilibrium In this very sensitive patient. Instead, this woman, 
weighing 46 kg., received 3 gm. of streptomycin dally for eight days, or a 
total of 24 gm. During this time the patient vomited severely, and fluid 
In the form of saline and glucose solution had to be given Intravenously. 
Nine days after streptomycin was stopped, the nausea subsided and the 
vertigo attacks disappeared. While reading, the patient noticed blurring of 
type. Three weeks attar the end of the streptomycin treatment the 
patient, completely free from dizziness, was discharged from the clinic. 
A slight unsteadiness while walking was still present, but that condition, 
too, soon subsided. We abstained from performing another caloric test on 
the vestibular apparatus of this extremely sensitive patient. Her condi¬ 
tion remained good for one year. Then, In tlie Summer of 1960, an attack 
of dizziness with vomiting occurred. Since then these attacks have 
recurred monthly. The results of the second streptomycin treatment, 
begun a short time ago, remains to be seen. 

This rare case of Meniere’s disease in a deafmute patient 
should seive to demonsti’ate the situation in which the seat of 
Meniere’s affection could not be located and the patient's con¬ 
dition could not be relieved by labyrinthotomy, but in which 
by relatively small doses of streptomycin the patient was free 
for one year from the vertigo attacks which had previously 
re&isted all other therapeutic measures. 

The third case Is a man, aged 43, with severe vertigo without subjective 
Impairment of hearing. Examination revealed a spontaneous nystagmus 
In all positions, partly rotatory, partly horizontal-rotatory to the right, 
becoming more pronounced with shaking of the head. Caloric and rota¬ 
tory stimulation pointed to a hypersensitivity of the right labyrinth. In 
the audiogram (see Pig. 14) the depression of the alr-conductlon curve 
on either side of 2,000 c.p.s. la more pronounced than usual in a patient 
of this age. As aU other measures failed to cope with the acute attack, 
2 gm. of streptomycin dally for four days were administered, making a 
total of 8 gm. One hour after, each Injection severe dizziness occurred 
which subsided the moment the patient lay down. The nausea which 
constantly annoyed the patient before subsided immediately following 
the flrst injection of streptomycin. Two’ days after the streptomycin 
treatment was completed the patient, now free from dizziness, left the 
hospital. On the street he saw people In a certain distance somewhat 
blurred, and for three weeks he felt very tired. Then, suddenly, he felt 
perfectly well. He walks and sees normally, and his hearing Is Intact 
No further vertigo attacks occurred for three months. In this case, too, 
we abstained, for the time being, from a second caloric e.xamlnatlon of 
the vestibular apparatus. 
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This case represents r. Prst attempt to treat MeniSre’a dis¬ 
ease in its beginninp "' lli streptomycin. Since we know 
today that the antibiotir first affects the peripheral vestibular 
apparatus, I feel safe in i (.commending this treatment 
cases which are resistant to the customary remedies. That 
providing the doses an* tept small and administration of 
streptomycin Is stopped .<t tin. right moment. 



Flc. H. Forty-thre*-ye«r ''Id man with ilftnlOra'* dl*ea»« (flr»t nttack). 
AudloBTam. 
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SUBMUCOUS RESECTION OF THE INFERIOR 
TURBINAL BONE.*t 

Howabd P. House, M.D., 

Los Angeles, Calif. 

Many local procedures have been advocated in the literature 
for the relief of pe renn ial nasal ob8tructiM_due .to enlarge- 
i pent of th e inferior turbi nate, which cann ot be contolled by 
morejjonae^ati^'gpneraLjneasures. Recent resomds of this 
subject have bwn presented by Dixon' and Richardson.’ 

P artial or complete inferior turbinectoipy_has been largely 
disca rded due to_the_profound physiologic changes such sur- 
_gery produces; more conaervative procedures, however, are 
beneficial. Such proced ures include _stripping_toe turbinal 
mucosa \vith a caustic drug or by electrocoagulation. In my 
experience this has proved to be of temporary value and If 
carried out too extensively or repeated too frequently results 
in fibrosis and altered physiology, which may produce symp¬ 
toms of atrophy. 

Intramu cosal caustic solutions and electrocoagulation like¬ 
wise are popular local methods of reducing turbinal enlarge¬ 
ment These procedures produce fibrosis within the cavernous 
spaces rather than on the surface and are, therefore, prefer¬ 
able to the surface scarifying raetliods. Care must be taken 
not to enter too deeply into the soft tissue, ^ould the cau- 
terizin g agent disturb the periosteum of the turbinal. bone 
prolonged discomfort and often sequestration may result 

Submucous resection of the inferior turbinal bone is not a 
new procedure. Yankhauer, in his student lectures, advocated 
resection of the inferior turbinal bone, but I have not uncov- 

*Pi‘e<anted before Uie Mid-South Poatirraduate Medical Aaaomblr. Mem- 
phi*, Tenn^ Feb li. 1951 

tFrom the Unlverilly of Southern California Department of Otolaryn- 
ffoioiTy< 

Editor'* Note: Thl* ma, reoelved In Larrnjroicope Office and accepted for 
publication, March 16. 1961 
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ered any writings by him on this subject. Harris^ advocated 
submucous resection of the middle turbinate in chronic eth¬ 
moid disease. 


Although this operation has not been popularized in the 
literature, I find it is being used by a few rhinologists 
throughout the countiy. Because it has been a most satisfac¬ 
tory procedure in my expei'ience, I feel justified in making this 
report. 




Fler. 1. (A) -Thin turblnal bone. Turbinate shrinks markedly, revealing 
thin turblnal bone. Intramural cauterization probable procedure of choice 
In this type. (B) Thick turblnal bone. Turbinate shrinks very little, re¬ 
vealing thick turblnal bone. Submucous resection procedure of choice In 
this type. 


INDICATIONS FOE SUEGERY. 

, Submucous resection of the anterior portion, of_theJnferior 
turbinal bone is of most value in perennial nasal obstruction 
, due to turbinal enlargement, either unilateral or bilateral, 
which cannot be satisfactorily controlled by more conserva¬ 
tive general management. Included in this gi'oup are vasp-:. 
jnotor rhinitis, allergic rhinitis, compensatory unilateral 
hypeiiu'ophy secondaiy to septal deviation, and irreversible 
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FIff. 1. Cro«i-*octlon of InferJof turblaalo re\eaJ* rough Indented char¬ 
acter of turblnal bone aurface. 
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hypei*trophy secondary to prolonged irritation. This under¬ 
lying irritation may be due to infection, occupational environ¬ 
ment, excessive smoking, etc. 

' If the inferior turbinate remains large after thorough 
shrinkage, it indicates the anterior portion of the turbinal 
bone is thick. If the turbinate becomes small, it indicates the 
anterior portion of the turbinal bone is thin. The thicker the 
turbinate after nasal shrinkage the better the result will be 
following submucous resection. 



Plff 3 Instruments for submucous resection of Inferior turbinal bone- 
(1> Right and left-ansulated-iUid.straleht.Freer knives. (2) Freer elevator 
used to fracture the inferior turbinate. (3) Takahoahl ethmoid forceps 
used for fracturing and removing the anterior portion of the turbinal bone 
(4)^ni^l turbinal scissors used for separating the mucosa along the infe¬ 
rior margin of the turbinal bone 


If, aftei- nasal shrinkage, the inferior turbinate is very small 
it indicates a paper-tlrin anterior turbinal bone with marked 
soft tissue enlargement. In these cases intramu^ral coagula¬ 
tion, either by caustic solutions or by the bipolar cautery as 
advocated by Hurd,^ Owens® and others is probably the pro¬ 
cedure of choice. 
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SURGERY. 

Surgery of the inferior turbinal bone may be unilateral or 
bilateral and performed singly or in conjunction with a sub¬ 
mucous resection of the nasal septum. We ^ not advocate this 
-procedureJn.persona under 16 years of.age. The success of 
this operation depends upon removing the thickened anterior 
portion of the inferior turbinal bone ^vith a minimum amount 
of trauma to the surrounding mucosa. 



Vlff. -L (A) Dotted line Indicate* Inolelon directly oYer the anterior Infe¬ 
rior leading edgo of the underlying turbinal bone Incljlon viewed 

laterally (C) titralgbt Freor knife or. No 15 Bard Parker expoaes the 
loading edge of the thick Inferior turbinal bone. (D) Left angulated Freer 
knife fi u«ed to elevate the muooperloateum along the medial anterior one- 
third of the turbinal bone. (B) lUaht angulated Freer knife repeata the 
proceee on the lateral eurface of the turbinal bone. Core must be taken 
not to fraoture the turbinal bono attachment before oloTation It complete. 


The. anterior -portion- of the inferior turbinal bone has a 
rough and-irregular indented surface; therefore, the muco- 
periosteum cannot he separated with a blunt elevator, as in 
septal surgery. A right and left angulated Freer knife, as 
made by Storz for the punjose, is used to separate the'muco- 
periosteum by sharp dissection from the lateral and medial 
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surfaces of the anterior portion of the inferior turbinal bone. 
Tearing of the covering mucosa is thereby avoided. 

A small, long-nosed nasal turbinal speculum, as designed by 
G. 0. Proud” (the Proud turbinal speculum), is useful as an 
aid in visualizing the area involved. 

TECHNIQUE. 

Submucous resection of the anterior portion of the inferior 
turbinal bone may be performed either as an office or hospital 
procedure. Premedication and local anesthesia are used as in 
submucous resection of the nasal septum. Epinephrin-soaked 
applicators dipped in cocaine flakes ai’e used to anesthetize 
both the medial and lateral surfaces of the inferior turbinal 
mucosa. One cubic centimeter of “K” solution (1 per cent 
novocaine with epinephrin 1:50,000) is injected into the ante¬ 
rior portion of the inferior turbinate for hemostasis and 
anesthesia. 

A sti'aight Freer knife, or No. 15 Bard Parker, is used to 
make the original incision directly over the anterior inferior 
leading edge of the turbinal bone. 

With the cutting edge of the blade directed interiorly, the 
angulated Freer knife is inserted to the previously exposed 
leading anterior edge of the turbinal bone. By repeated small 
cutting strokes and with the point of the knife always hug¬ 
ging the roughened turbinal bone, ^ the mucosa is separated 
from the bone largely by sharp dissection. The mucoperios- 
teum is elevated for a distance of 1.5 cm. from^ths Anterior 
^^ding edge of the turbinal bone. This distance represents 
the anterior one-third of the turbinal bone and chai-acterizes 
its tliick portion. Care must be taken not to apply excessive 
pressure on the turbinal bone during this elevation. If frac¬ 
ture occurs before the mucoperiosteum is separated from the 
medial and lateral surfaces, further separation is most difficult 
due to the mobility of the underlying fractured bone. For this 
reason the lateral side of the turbinate is separated first, and 
if fracture should inadveriently occur, the medial surface is 
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more readily visible, and the lateral wall in the nose can be 
used as a support while the mucoperiosteum separation is 
completed from the medial aspect of the turbinal bone. 

After separation of the mucoperiosteum from both the 
medial and lateral surfaces of the bone has been completed 



Flff. 6 (F) Jlliutrate* rnoflou of Froer knivem. (O) Completely »«pa- 

ruttU mucoperloeteum. SclMora ar* uaed to complete thii procete alonff 
loforJor marcln o/ turbinal bone IH) Takaba«bi forceP* la Ideal fop 
ffpoeplnff and romovinsr anterior ono-thlrd of lb* lurblnal pone (J) Elova- 
tor l 0 uaetl to fracture reniainder of turblooto lotoralli (J) Nov poaltlon 
oC thinned Interior turhlnoto. Note Increased n&aai airway. 

lengtiuof.the inferior turbinaLbone, tjie attachment of the 
niUcoperiqsteuni is severed from the inferior edge of the infe- 
riorAurbinate for an eauivalent distance with tlie small turbi- 
jiaLscissors. The anterior thick portion of the inferior tur¬ 
binal bone, which is now separated from tlie mucoperiosteum 
in its entirety, is grasped ivith the Takahaslii forceps, rotate^!, 
fractu r^, and gently removed. 

If there is a tendency for the bone to cling to the muco- 
penosteum, additional exploration must be done to determine 
the area of continued attaclunent. This attachment is then 
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severed completely -with the scissors. Forcible removal of the 
bone in this instance will tear the mucosa and result in altered 
physiologic surface changes which we are sti’iving to avoid. 



Fig 6 Croas-sectlon of Inferior turbinate before ana after removal of 
Inferior turblnal bone 

"^e remaining ty^thirds_ofjthe_.tiKbjbaaL-hone_Js_tissue 
papei’-thin and need not be i-emoved. ^_Freer elevatonis-used 
^ to infract the remaining bone, first medially_and_then_later- 
1 ally. This immediately opens the nasal airway and if the 
posterior tip of the turbinate is bulbous or papillomatous in 
character, it can be cauterized or removed with a small snare, 
as the operator may choose. 
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Of this total, 23 cases have been discarded due to incom¬ 
plete follow-up examinations and questionnaires. 

Dear 

I am atteaptlng to ev^uata the reaulta ot our naaal mir- 
geiy and would appreaiata you answering the following 
questions: 


Question Yea No 

1. Did you have difficulty breathing through 

your nose before surgery?. . __ 

2. Do you now breathe satisfactorily through 

your nose?.. __ 

If you do not breathe satisfactorily 
through your nose. 

Is your breathing 75^ better? ___ __ 

50^ better?_ _ 

25^ better? _ _ 

Unchanged?_ _ 

Worse? _ _ 

3. Did you have difficulty with crusting in 

your nose before surgery?.,... '_ _ 

4. Do you now have difficulty with crusting 

in your nose?.. ___ __ 

5. Did you have postnasal discharge before 

the operation?.,... __ _ 

6. Do you now have postnasal discharge?. __ __ 


Please oiahe any comnents you may desire. 

F1&. 7. Results were tabulated both by the above Questionnaire and 
postoperative observation. 


SUMMARY. 

Irrespective of valiant attempts to control cases of turbi- 
nal enlargement by genei’al therapy, a certain percentage of 
cases have proven unmanageable in my experience. Various 
local methods of suitface and intramural scarification have 
been used in an attempt to improve the nasal airway of these 
individuals. 
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Preoi). Poitop. 

Cniating_48 or 47% 62 or 61% 

Poitnasal diachargo---65 or 63% 58 or 67% 


Flff 8 Tbera -nu no alffnUIccnt chans* In tho degre* of cmatlns before 
and after aursery. Thla would indicate little tendencr toward atrophic 
changes. Only 8 per cent of the case* revealed a aignldcant deoreaa* in 
the amount of poatnasal accretion This would Indicate Increased ventlla* 
tloD does not necessarily old tn dlmlolablns poatnasal discharge. 


Submucous resection of the anterior one-third of the infe¬ 
rior turbinal bone has given our best results in selected cases. 
This is especially true if the inferior turbinate remains rela¬ 
tively thick after thorough shrinkage, thereby indicating a 
thickened underlying turbinal bone in its anterior portion. 


Complete relief of obstracUoo-47 or 46% 

75% relief of obitructlon _19 or 18% 

50% relief of obatruction_14 or 14% 

26% relief of obatmeUon_6 or 5% 

Unchanged---14 or 14% 

Worse_8 or 3% 


102 or 100% 


Fig S The shOTe flgureB indicate the majority of patients wore either 
totally relieved or approximately 76 per cent Improved two years or more 
after having had a euhmucous resection of the Inferior turbinate per* 
formed. 


CONCLUSION. 

1. Submucous resectiou of the anterior one-tlilrd of the infe¬ 
rior turbinal bone is recommended for uncontrollable peren¬ 
nial inferior turbinal enlargement. 

2. The procedure is herein described in detail together with 
certain instruments developed specifically for the operation. 

3 . A study of 102 cases over a two-year period indicates a 
favorable response to this surgery. 

i. This operation reduces the size of the inferior turbinate 
with a minimum of interference to the physiology of the tur¬ 
binal tissue. 
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RAPID ANTIBIOTIC SENSITIVITY DETERMINATIONS 
FOR PSEUDOMONAS AERUGINOSA ISOLATED 
FROM EXTERNAL OTITIS * 

Roland B. Mitchell, Ph.D.; Anna C. Arnold, B.A., 
and James E. Lett, M.D., 

Randolph Field, Tex. 

INTEODDCTION. 

One of the major problems encountered in the therapy of 
otitis externa infections is the lack of information concerning 
the etiologic agent involved and tlie sensitivity of the causative 
agent to the available antibiotics or other therapeutic agents. 
Several workers''*'' have reported that a large proportion of 
the cases of otitis externa are infected by Pseudomonas aeru¬ 
ginosa (Bacillus pt/oeyaneus). 

This paper reports procedures that reveal in a relatively 
short time the presence of P. aeruginosa and its reactions to 
a battery of several antibiotics and to a drug, sulfamylon. 
Sulfamylon (p-aminomethylbenzene-sulfonamide) has been 
shown to be a very effective treatment for infections with 
P. aentginosa as the etiologic agent*'*'*'* 

MATERIALS AND METHODS. 

The studies were performed on 64 cultures of P. aeruginosa 
obtained from frank cases of otitis extema.t Each isolation 
was made from a specimen collected on a sterile cotton-tipped 
swab and placed in a test tube containing brain-heart infusion 
broth. This was brought immediately to tlie laboratory, where 
the required culture procedures were done. Two media were 

*From Ui« of Aoroblolosy and OtorhlnolarritiroloiTi tT. S. 

A. F. School of AvJatlon Medicine, llandoJpb Field, Tex, 

tXhe patient* were leen In the DepaxUnent of Otorhlnolaryncoloffr, School 
of Aviation Medicine 

Editor's Note: Thla m*. rccetved In L,arxncoacope Office and accepted fur 
pollcatlon, June 1. 1991. 


649 



650 


MITCHELL ET AL.: ANTIBIOTIC SENSITIVITY. 


employed: Proteose No. 3 blood agar, because it promotes 
excellent growth of microorganisms usually found in the ear; 
and an asparagin agar because the blue-green pigmented colo¬ 
nies of P. aei'uginosa were easily detected on this medium 
within the period of incubation employed. Separate plates of 
blood agar and asparagin agar were inoculated with each of 
the contaminated swabs. The plates were streaked with an 
inoculating loop so as to produce a surface covered with iso¬ 
lated colonies. At the end of 18 to 24 houi's’ incubation at 
37° C. the plates were examined for colonies characteristic 
of Pseudomonas species. Such colonies were picked to slants 
of KliglePs iron agar medium and incubated overnight to 
deteiTOine their reactions. Those cultures with the usual ap¬ 
pearance of Pseudomonas were subjected to certain of the 
criteria listed for this genus.* Cultures identified as P. acru- 
ginosa were employed in this study. 

The brain-heart infusion broth, Kligler’s iron agar, and 
proteose No. 3 agar (to which 5 per cent defibrinated rabbit 
blood was added) were made from dehydrated culture media.* 
The asparagin agar was formulated in this laboratory, as 
follows: 


Asparagin- 

_ 3.0 

gm. 

Bacto-tryptose- 

_ 5.0 

gm. 

Dextrose_ 

..2.0 

gm. 

Dipotassium phosphate. 

_ 2.0 

gm. 

Magnesium sulfate 

_ 1.0 

gm. 

Potassium nitrate_ 

_0.5 

gm. 

Bacto-agar_ 

_ 20.0 

gm. 

Distilled water___ 

_1,000 

ml. 


Heat to boiling to dissolve the agar, adjust the pH to 7.2 
and sterilize in the autoclave IB minutes at 15 pounds 
pressure. Cool to 47° C.- before pouring plates. 

The sensitivity of these Psetidonuynas organisms to several 
antibiotics and to sulfamylon was determined by the following 
method: The surface of a culture plate (asparagin agar) was 
inoculated with an 18- to 20-hour culture of the test organ¬ 
ism. With a sterile, cotton-tipped swab a drop of the culture 
(1:1,000 dilution) was spread over the entire surface of the 


•Bacto-Dlfco laboratories, Detroit. Mich. 
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A 

medium. Filter paper disks impregnated with various con¬ 
centrations of edch of the antibiotics and of the suifamyion 
were then placed on the culture. A general method for the 
use of these disks has been described.’ 

The three different concentrations used for each of the anti- 
biotica and the suifamyion were labeled A, B and C (see 
Table 1). 


TABLE 1, 


LIST OF THERAPEOTIC AGENTS DSBD IN DETERMINING THE 

sENsixmry reactions op pseudomonas aeruginosa 




Concentration 

- 

Teit Affent 

A 

B 

c 

SnUamylon* 

_ 16 mcK. 

40 meg. 

160 meg. 

Chlorotnycetlnt 

— 10 meg. 

30 meg. 

60 meg. 

Terrtmyda 

— 10 meg. 

30 meg. 

60 meg. 

DUiydroitreptomyciln_ 

0.5 meg. 

LO meg. 

10 meg. 

Streptomycin . 

_ 0.5 meg. 

LO meg. 

10 meg. 

FenlcllUn 

_ 0.5 unit 

1.0 unit 

10 oniU 

Baoitracln 

_ 2.0 unlU 

10.0 uniU 

30 ODlti 


*Tha BUltamjrlon hydrochlorMe pow<S*r wuji «upplitd b>' tho Medical He* 
search Department of WiDthrop-Steama. Ine, 

tThe antibiotic disks arc now ovallable from Dlfco Laboratories. 


The concentrations employed were such that if zones of 
inhibition were produced around disks A, B and C for a 
given agent the test organism was sensitive. Inhibition zones 
around disks B and C and not around A indicated slight or 
questionable sensitivity. A resistant organism was indicated 
when no inhibition occurred or when inhibition was produced 
around only the C disk. 


COMPARATIVE SENSITIVITY TESTS. 

Each of three plates of asparagin agar was inoculated with 
an 18- to 20-hour broth culture of the Pseudomonas organism. 
A sterile, cotton-tipped swab was used to spread a drop of the 
culture (1:1,000 dilution) over the medium. 

When the inoculation was completed the antibiotic and sui¬ 
famyion disks were placed on the surface of the medium in a 
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definite arrangement. The disks were so spaced that a zone 
of inhibition could be easily noted and measured. The pattern 
permitted testing of all seven agents within a group concen¬ 
tration on a single plate (see Fig. 1). 



Flff. 1. Pattern used for spacine: of antibiotic and sulfamylon disks on the 
culture media plates Inoculated with either pseudomonas aeruffinosa or 
material from an Infected ear. Photograph by; U. S. A. P. School of Avia¬ 
tion Medicine. 


The use of this pattern required three plates, one for each 
of the thi'ee concentrations A, B and C (see Table 1) to make 
a comparison of all agents under study. The inoculated plate 
was placed over the pattern, and with flamed forceps the disks 
were removed from their containers and placed on the inocu¬ 
lated surface according to the pattern (see Fig. 1). This was 
done for concentration groups A, B and C for all isolations 
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of Pseudomonas under study. The plates were examined after 
incubation for 18 to 24 hours at 37° C. The zones of inhibi¬ 
tion were easily defined as clear zones suiTounded by giowth 
of blue-green pigmented colonies on the asparagin medium 
and as nonhemolyzed zones surrounded by partially hemolyzed 
areas when blood agar medium was used. The appearance of 
the teat plates at the end of 18 hours’ incubation indicated 
that sensitivity could be detei-mined in even less time. Culture 
plates with P. aeruginosa growth and showing the typical 
zones of inhibition present after 18 hours’ incubation are pre¬ 
sented in Figs. 2, 3 and 4. 

Studies were made to determine the time required before 
an adequate sensitivity reading could be made. This was done 




Flff 3 Inhibition xono produced arouud tho HUiramj Ion dlak only. Pseudo- 
cnonas oerufilnos* sen»l(l\o only to itulfam> loa. Phutoffraph by: L’ 3. .V, F. 
&hoo] of Aviation Medicine. 
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microorganisms is now used routinely for all specimens sub¬ 
mitted to this laboratory for bacteriological analyses. A pre¬ 
liminary or tentative report as to antibiotic sensitivity and 
identity of the etiologic agent can now be made to the phy¬ 
sician much sooner than before. 



FlGT 4. Inhibition sones produced around the eulfamylon and ohIorom)c«> 
tin dlaka. Paeudomonu aerufrlnoBa culture leniltlve to both aulfamylon 
aiSd Chloromycetin. Photoffrapb by: U. 8. A. F. School of Aviation Medlolna. 


BESULTS. 

Cultures of P. aeruginosa were tested for sensitivity to 
three different concentrations of each of seven different 
agents. The results are presented in Table 2. 

All of the 64 isolations of P. aeruginosa studied were sus¬ 
ceptible to either sulfamylon and/or Chloromycetin. Among 
the 62 Isolations found sensitive to sulfamylon, six reacted 
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TABLE 2. 

RELATIVE SENSITIVITY OF PSEUDOMONAS AERUGINOSA 
TO DIFFERENT THERAPEUTIC AGENTS. 


Teat Afirent 

Concentration Groupa In Which 
Inhibition Zones Were Produced 
ABC 

Sulfamylon . . 

_62 

54 

54 

Chloromycetin . 

.46 

64 

64 

Terramycin _ — 

..19 

64 

64 

Dlhydrostreptomycln .. 

. „ 2 

2 

48 

Streptomycin ~ . 

_0 

2 

47 

Penicillin__ 

...0 

0 

0 

Bacitracin___ 

_ - 0 

0 

0 


only to this agent and to none of the others tested. These 
six cultures were isolated from four different patients. 
Only one culture reacted to Chloromycetin alone. Terramycin 
was the only additional antibiotic to indicate usefulness as an 
agent active against this organism. Dihydrostreptomycin and 
streptomycin showed a poor degi’ee of activity in comparison 
with that shown by sulfamylon, Chloromycetin, and terramy¬ 
cin. Penicillin and bacitracin were not effective in the 
concentrations employed. P. aeruginosa cultures tested with 
aureomycin sensitivity disks showed no reaction or, at the 
most, only a slight reaction. Aui'eomycin, therefore, proved 
even less effective than streptomycin. 

DISCUSSION. 

This method of determining the sensitivity of P. aeruginosa 
to various therapeutic agents can more quickly aid the phy¬ 
sician in his choice of therapy. The determination was even 
more rapid when the disks were used on the primary media 
plates inoculated with infected material taken directly from 
the patient. When P. aerug-inosa was the etiologic agent in¬ 
volved, a preliminai’y report as to the effectiveness of certain 
antibiotics could usually be made to the physician within eight 
to 10 houi’s after fresh culture material was submitted to the 
laboratory. 
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SUMMARY. 

Detennmataons were made of the sulfamylon (p-amino- 
methylbenzene-sulfonamide) and antibiotic sensitivities of 64 
cultures of P. aeruginosa isolated from cases of otitia externa. 
Filter paper disks impregnated with suitable concentrations 
of sulfamylon and the antibiotics were placed on the surface 
of agar plates inoculated with Pt aeruginosa. These plates 
were mcubated at 37® C. and examined at mtervals for growth 
inhibition around the vanous disks Stop-motion photography 
of these plates revealed that sufficient growth of P aeruginosa 
occurred within 6 to 8 hours to indicate well defined zones of 
gprowth inhibition around those disks to which the organism 
was sensitive. A procedure is described for the rapid de- 
termmation of the sulfamylon and antibiotic sensitivity of 
P. aeruginosa and other microorganisms piesent m a specimen 
submitted to the laboratory for bacteriological analysis. 
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SOCIALIZED. MEDICINE.* 

John W. Cline, M.D. (by invitation), 

San Francisco, Calif. 

\Vhen the invitation was issued to discuss the subject of 
socialized medicine, I was a bit disturbed because it is a tre¬ 
mendous subject. It seemed, however, that there was no need 
to go into details concerning its disadvantages from the medi¬ 
cal standpoint. You are aware of what lias occurred on the 
Continent, in England and New Zealand under programs of 
socialized medicine. There has been some confusion concern¬ 
ing what actually constitutes socialized medicine. It is my 
opinion that any progi-am of medical care for a large portion 
of our population which is tax supported and governmentally 
controlled is socialized medicine. The advocates of such pro- 
gi’ams, from President Truman on down, have made a strenu¬ 
ous effort to avoid the term. Restricted and artificial defini¬ 
tions and adroit terminology, however, have provided them 
no escape. A recently elected United States Senator stated 
that there was no magic in words and that any goveimmental 
program for medical care was socialized medicine regardless 
of what it is called. 

American medicine faced a great threat to its freedom as 
the result of President Ti'uman's re-election in November, 
1948. He had disregarded the pronouncement of his paify 
and campaigned on a personal platform, promising socialized 
medicine among many other items. The advocates of such 
schemes and many of the commentators and columnists be¬ 
lieved that his re-election was a “mandate” to enact such 
legislation. 

♦Read at the meeting of the Western Section of the Amerlean Laryngo- 
loglcal, Rhlnologlcal and Otologlcal Society, Inc., San Francisco, Calif., Jan. 
27, 19B1. 

Editor's Note: This ms. received In Laryngoscope Office and accepted for 
publication, June 8, 1951. 
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The American Medical Association House of Delegates met 
in St Louis about one month after the election. It issued a 
ringing statement of principles, directed a campaign against 
socialized medicine and levied a $26.00 assessment upon the 
membership to finance that campaign. The campaign was 
begun in the Spring of 1949, and the situation less than two 
years later has undegone tremendous change. 

The campaign was designed to convince the people of this 
country of the harm to tlieir medical care which would result 
from socialized medicine, to show them the disadvantages of 
loss of freedom in securing medical care and the hazard to 
other aspects of their freedom involved In the prospect of 
wider socialization. At the same time, an effort was made to 
educate the public to the advantages of voluntary health insur¬ 
ance as a mecham'sm of spreading the cost of illness. 

The i-esponse of the medical profession throughout the 
counhy was encouraging, although not all that was hoped for," 
Most of the state and county medical societies participated 
vigorously and effectively in the campaign, but far too many 
individual physicians did not. Many of our outstanding phy¬ 
sicians, who would be adversely affected by any program of 
socialized medicine, seemed apathetic to the campaign. This 
was a problem at the outset and still remains a major 
problem. 

There is considerable overlapping between the groups who 
attend purely scientific meetings and those who take an inter¬ 
est in the affairs of medical organization. On the other Imnd, 

. many who are prorninent in scientific activities lack interest 
in protection of the freedom essential to maintenance of high 
scientific standards. There is far too much of an attitude of 
letting the other fellow do it. 

The preservation of freedom in medicine, as preservation 
of freedom in general, is the job of everyone. Unless there Is 
much wider participation in this effort, the hazard will not 
be permanently overcome. 

There are certain left wing groups and others who actually 
favor socialized medicine. Some of these have undergone a 
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change of heart but some still remain openly antagonistic to 
the campaign of the Association. Probably nothing can be 
done to change their minds, and it probably would be a waste 
of time to try. They are numerically unimpoiTant, even 
though some of them are quite vocal. Some of them have 
become less vocal as the cause has lost popularity. 

The presence of such people in the profession makes it even 
more essential that we have an otherwise unified, militant 
and vigorous profession. 

The results of the present campaign can be seen in the 
change in the character of news stories and the articles in our 
various periodicals. Formerly, the gi’eat bulk were opposed to 
our point of view, but now the majority are favorable. .Over 
90 per cent of the newspapers of the country are editorially 
on record against socialized medicine. About 11,000 organiza¬ 
tions of national, state and local scope have passed resolutions 
against compulsory health insurance. Cei'tain public opinion 
polls show veiy favorable trends away from the belief that 
socialized medicine is either necessary or desirable. 

The active controversy between the socializers and the 
American Medical Association has stimulated gi-eat interest 
in matters of medical care. The gi'owth of voluntary health 
insurance has been ti’emendous. In fact, it is still so rapid 
that by the time the figures are compiled, they are already 
out of date. At the present time about 20,000,000 people have 
Blue Shield or other medically sponsored coverage, 40,000,000 
are enrolled in Blue Cross, and over 72,000,000 have coverage 
of some type against the cost of illness. By the end of this 
year, the number should be more than 80,000,000, and I 
believe we can confidently look forward to the enrollment of 
the vast majority of our population within the next few years. 

The controversy also has established the hazard of creeping 
socialism in the minds of many of our people. More and more 
people see the threat to their own future freedom of activity 
and endeavor which the socialization of any segment of pri¬ 
vate enterprise carries with it. 
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The one large segment of our population which we have 
not been able to reach, at least as far as its higher echelons 
are concerned, is organized labor. Even here, there are some 
encouraging signs. 

In December, Mr. WiUiam L. Hutcheson, President of the 
International Carpenters Union, which has 700,000 members, 
presented a paper entitled, "Socialized Medicine Is No Bar¬ 
gain,” to the American Medical Association meeting in Cleve¬ 
land. Some of you may have seen this paper and it will be 
distributed ultimately to all the physicians in the country. 
Within the next year we should ace rather marked change on 
the part of certain other labor leaders. 

I have talked with some who are not in the highest positions 
but yet are of importance who recognize clearly that socializa¬ 
tion of medicine would ultimately destroy the freedom of 
labor. This point of view seems to be growing. It is, there¬ 
fore, important for physicians to utilize the opportunity to 
talk to their patients who are members of labor unions, and 
particularly officers of labor unions, and to emphasize this 
danger to them. If enough labor union members and officials 
become convinced of the threat to labor, the official attitude 
of labor will change and the one large segment of the popula¬ 
tion which has been vigorously opposing us will cease its 
activity in behalf of socialized medicine. 

The recent elections indicate a strong trend away from 
socialized medicine. In the larger states, it is difficult to inter¬ 
pret the effect of single issues. The importance of the political 
activity of physicians as individuals and in informal groups 
has been apparent in certain close elections and in the elec¬ 
tions in certain of the smaller states and in congressional 
districts. Very few candidates who openly espoused socialized 
medicine survived the last election. When a candidate 
espouses socialized medicine, he usually advocates other causes 
of similar orientation; therefore, the last election probably 
indicated a trend away from socialistic proposals in general. 

Certain important candidates felt it advisable to disavow 
socialized medicine completely. Some made the effort to escape 



662 


CLINE: SOCIALIZED MEDICINE. 


by claiming that the administration’s plan was not socialized 
medicine, but others repudiated compulsoi-y health insurance 
by name. 

Senator Pepper, of Florida, in a radio interview attributed 
his defeat to the activity of the medical profession during the 
primary election. I have been informed that Senator Graham, 
of North Carolina, and Senator Taylor, of Idaho, likewise 
attributed their primary defeats to the- activities of the medi¬ 
cal profession. Senator Thomas, of Utah,- was the author of 
the administration’s omnibus bill for aocialized medicine in 
the 81st Congress. He has attributed his defeat to that fact. 

In Milwaukee, Andrew Biemiller, who was the most vigor¬ 
ous and vicious assailant of American medicine in Congress, 
and had announced that he was the spokesman for the admin¬ 
istration’s measure, was beaten largely on the issue of social¬ 
ized medicine. The physicians in Milwaukee did a tremendous 
job in accomplishing his defeat. The same can be said of Mr. 
Sullivan, of Omaha. 

One of the other lessons to be learned from the last election 
comes from Ohio. Senator Taft had the full force of the 
administi'ation, the American Federation of Labor, the Con¬ 
gress of Industrial Organizations, the United Mine Workers 
and the Railroad Brotherhoods arrayed against him. Their 
campaign was particularly violent and used comic strips and 
scurrilous material to discredit Mr. Taft. He carried 84 out 
of 88 counties, and eveiy industrial area in Ohio. 

This clearly showed that the American working man is an 
intelligent individual who -will make up his own mind when 
the facts are presented to him. Certainly, Mr. Taft did not 
attain majorities in the industrial areas of Ohio because he 
received the votes of business men and employers. It was the 
laboring people of Ohio who demonstrated that they could 
not be led into blindly following the exhortations of the labor 
union oflBcials. Neither labor nor any other group can be so 
influenced. 

When the individual citizen is alone with his conscience in 
the polling booth, he votes upon the basis of his convictions 
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and not according to the dictates of hla leaders. This, I 
believe, emphasizes the need for greater activity on the part 
of the profession in general to convince the individual citizen 
of the dangers of socialized medicine. 

As the result of the crystallization of public sentiment 
against socialized medicine, the administration supporters in 
the 81st Congress recognized that no legislation of this type 
could be passed during that Congress. They, therefore, de¬ 
cided to center their attack upon the so-called "fringe bills.” 
The two major ones of these were Federal Aid to Medical 
Education and Federal Aid to Public Health Departments. 

The attitude of the American Medical Association with ref¬ 
erence to both of these proposals has been grossly misinter¬ 
preted. Our opponents have said that we have resorted to 
restrictive measures to limit the number of physicians in this 
country and that we are opposed to Public Health. You, of 
course, know that nothing could be further from the truth. 

The country could use some additional physicians, and we 
would like to see the number increased, but only if the current 
high standards of medical education are continued. To lower 
them would be ruinous to the future of medical care. 

There are only a few methods of increasing the number of 
physicians. We could resort to an accelerated program such 
as that which was in effect during World War II, but most of 
us who had experience teaching under that program hope 
never to see it reinstituted. The faculties became fatigued and 
did not do as good a job of teaching as they should have done, 
but more important is that the progressive fatigue of the 
students made it difficult for them to absorb what was pre¬ 
sented to them. I observed this with my own students and 
feel that we should not resort to such a program again. 

We can buUd new medical schools, but this takes a great 
deal of time. In one instance, the appropriations for a new 
school were made almost 10 years ago, and as yet no students 
have been enrolled. Where concentration of population makes 
medical schools feasible and they can be adequately supported, 
they will develop in the course of time. 
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Some of the two-year schools could expand their curricula 
to complete the course of medical education, but some are in 
areas where clinical material would not be available. The 
medical curriculum could be shortened, as was done in Ger¬ 
many during the war, but this again would reduce the quality 
of medical education. 

The enrollments of our medical schools have been materially 
increased, but there is a limit to the increases which may be 
undertaken without sacrifice of quality of education. The 
individual school must make the decision as to how gi-eat an 
expansion it may undeilake without destroying its teaching 
program. 

Some of oui' medical schools are in financial distress. The 
American Medical Association recognized this fact and voted 
a half million dollars to stimulate realistic private support for 
our medical schools. It was necessary to establish a founda¬ 
tion to receive these funds and money which has been con¬ 
tributed by other organizations and individuals. This fund 
will be merged in the future with a fund for medical education 
which is now in the process of formation but is not ready to 
be announced. 

It is our belief that a large enough sum can be raised to 
augment the present income of the medical schools to the point 
that their difficulties in carrying out their teaching programs 
can be relieved. In addition, it is likely that the American 
Medical Association will support one-time federal gi’ants for 
remodeling and construction under a program similar to the 
HUl-Bui-ton Bill for the construction of hospitals. 

In this way, need for federal support for continuing 
operation of our medical schools can be avoided. There is 
gi’eat danger of federal control if subsidies for operation are 
permitted. 

Subsidies bear a certain resemblance to narcotic drugs. 
They produce an illusory sense of well-being, they make 
addicts of the recipients and the withdrawal symptoms are 
hon-ible. The mere threat of withdrawal of funds would com- 
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pel compliance to the ^vishes of the bureaucrats in Washington 
in most instances. Even if those responsible for running our 
medical schools were of sufficiently rugged character to refuse 
to comply with the wishes of the bureaucrats, tliey would face 
another source of pressure. 

In 1942, in reference to one of the farm progiams, the 
Supreme Court lianded down a decision in which Mr. Justice 
Jackson said, "It is not lack of due process that the govern¬ 
ment may regulate that which it subsidizes,” 

While this decision did not concern education or medical 
education, the principle of law that the Federal Government 
may regulate that which it subsidizes is clearly established 
and stands unreversed. The ominous nature of this decision 
is readily apparent 

We must, therefore, continue to oppose subsidization of 
medical education and rely upon private support upon a wide 
base. I hope that eveiy physician in the country will con¬ 
tribute generously and promptly to aid our medical schools. 

The situation with reference to subsidization of local public 
health units is somewhat similar. As the legislation has been 
drafted, it would place dictatorial powers in the hands of the 
United States PubUc Health Service and permit it to direct 
local public health activities. We believe that the autonomy 
of local public health officials should be preserved. 

The American Medical Association has advocated a Depart¬ 
ment of Health, headed by a physician with Cabinet status, 
since 1873. The Association and its members were mainly 
responsible for the development of public health activities in 
the United States. The American Medical Association has 
continuously supported the public health movement ever since. 

It is our opinion that public health is primarily a local 
problem, secondarily a state problem, and that the Federal 
Government should interest itself in local public health mat¬ 
ters only when the local unit of government and the state 
government have fallen down. We further believe that any 
subsidy to local public health activities should be to educate the 
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community which does not have such a program to its value. 
Subsidies should be for limited periods of time with the expec¬ 
tation that the local unit of government would then support 
its own public health program. If it did not see fit to do so at 
the end of a brief period of years, federal support should be 
withdrawn. 

At the present time, we face a grave international situation. 
There will be many proposals for medical care under the guise 
of wartime emergency. Some of these may be legitimate proj¬ 
ects, but there is great danger that some variety of socializa¬ 
tion of medicine will be introduced by executive action or as 
a portion of some bill which otherwise is a legitimate measure 
in preparation for war. 

We must be continuously alert to see that the present emer¬ 
gency is not perverted into legislation or executive action 
which will accomplish socialized medicine by oblique methods. 
One such proposal was included in the War Man Power Act 
but was eliminated after the opposition of American Medicine 
had been expressed. 

We must not permit the fallacious arguments of alleged 
lack of patriotism or hindering the war effort to pi’evail and 
destroy our liberty while we are presumably engaged in de¬ 
fending it. 

On the subject of socialized medicine, the 82nd Congress is 
more sympathetic to our point of view than was the 81st, and 
temporarily there is no hazard of direct, honest legislation 
to accomplish compulsory health insurance. This situation, 
howevei*, may only be temporary if we do not maintain the 
activity to prevent it. 

We have come a long way in the past hvo years, but this 
advance will go for naught if we do not remain vigilant and 
vigorous. We cannot relax in our effort to convince the people 
of the hazards of socialized medicine and of socialism in gen¬ 
eral. We cannot relax in our political activities as individuals 
and in informal groups until these issues have been thoroughly 
resolved. 
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We know the great disadvantages of socialized medicine, 
and we know the harm of socialism in general; also, one can¬ 
not envision an island of medical freedom as standing long in 
a sea of socialism. 

We have a great responsibility to the American people, 
to ourselves and to our successors to see that these things do 
not come to pass. 


AMERICAN OTOLOGICAL SOCIETY, INC, ' 
award of merit. 

For their joint research contributing to the knowledge of 
“The Embryology in Anatomy of the Temporal Bone and the 
Eai"” medals were awarded to Barry G. Anson, Ph.D., Pro¬ 
fessor of Anatomy, Northwestern School of Medicine, Chicago, 
Ill., and Theodore Bast, Ph.D., Professor of Anatomy, Wis¬ 
consin School of Medicine, Madison, Wis. 

The Award of Merit medal is accompanied by an honora¬ 
rium and is granted by the American Otological Society, Inc., 
for the purpose of recognizing outstanding service in research 
in otology and in the interest of encouraging research in the 
problems of impaired hearing. 



TRACHEOTOMY IN BULBAR POLIOMYELITIS * 


George 0, Cummings, Jr., M.D., 

Syracuse, N. Y. 

In recent yeai’s there has been an increased incidence of 
poliomyelitis. Adults have been afflicted in gi-eater relative 
numbers than in the past, and there have been more bulbar 
cases reported than ever before. Tracheotomy has been used 
with excellent results. Although Wilson’^ first used tracheot¬ 
omy for bulbar poliomyelitis in 1932, it was largely the 
reports of Galloway’ and Priest, Boies and Goltz’ that made 
tracheotomy become a well recognized and in many places an 
accepted procedure. A review of the literature failed to re¬ 
veal a paper which correlated the physiopathology of the dis¬ 
ease to the clinical course and therapy and discussed the 
mechanical armamentarium available. 

In the Summer and Fall of 1960, in Syracuse, N. Y., there 
were 384 cases of poliomyelitis. Sixty-eight were bulbar. 
Twenty cases were severe with pharyngeal obstruction. Six 
tracheotomies were done. A 73-bed communicable disease hos¬ 
pital was used during the epidemic for the treatment of these 
cases. Every bulbar or suspected bulbar case received an ear, 
nose and throat consultation on admission. This was a prece¬ 
dent established that year by the combined attending staff. 

In order that the laryngological consultant may be of more 
value to the patient and to the other services, he should be 
cognizant of the neui-oanatomy and neurophysiology of the 
disease. The nuclei of the IXth and Xth cranial nerwes which 
control the act of deglutition lie in the region of the medulla 
and adjacent fourth ventricle. They are the dorsal nucleus of 
the vagus and the nucleus ambiguous with the tractus soli- 

'Department of Otolarynffolosy. Syracuse University Medical Center. 

Editor’s Note: This ms. received In Earyngoacope OfiBce and accepted for 
publication, April 2, 1951. 
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tarius intervening. The afferent nerve fibres from the pharyn¬ 
geal plexus run to these nuclei. The circulatory center lies in 
or near the dorsal nucleus of the vagus, and the respiratory 
centers are scattered in two more or less distinct groups in 
the upper part of the pons. If It can be postulated tliat the 
portal of entry of the virus is via the afferents of the pharyn¬ 
geal plexus, all of the above named structures are likely to 
be affected. Extension to adjacent structures, cervical cord 
below and upper cranial nuclei, hypothalamus, respiratory 
and circulatory centers above, would seem likely. The clinical 
course of the disease appears to follow such a process.' 

The physiopathology of bulbar poliomyelitis demonstrates 
four derangements of function: 

1. Dysphagia. 

S. Involvement of the circulatory or respiratory centers. 

S. Paresis or paralysis of the respiratory muscles. 

i. Encephalitis or spinal involvement 

The usual course of the disease with its prodromal stage 
of fever, anorexia and malaise, followed by a temporary 
respite, recurring in three or four days with the ominous 
onset of meningismus is well known to all. Nasal vpice and 
nasal regurgitation may then appear, followed by dysphagia. 
Thoracic and high cervical cord involvement may follow, man¬ 
ifested by weakness of the intercostals, diaphragms and 
limbs. Occasionally, however, the course may be one of spinal 
onset with a more or less rapid ascent to involve the bulb. 
These latter cases are usually much sicker and the prognosis 
worse than in those beginning as purely bulbai' cases. 

One of the most important clinical aspects of bulbar polio¬ 
myelitis is dysphagia. The swallowing mechanism is a com¬ 
plicated process requiring coordination of several central nu¬ 
clei and the various muscle groups tliey control." Edema, tox¬ 
icity or disease may interfere not only with tliese nuclei but 
also with the association patliways between them. 
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Sjoberg," of Stockholm, Sweden, emphasized two important 
clinical signs. First, patients with unilateral pharyngeal 
paralysis swallow best when lying on the healthy side. This 
he calls the signe de rideau. Barium swallow in vagotomized 
cats shows flaccid, wide pyi-iform sinuses’filled with contrast 
medium. There is also noted a strong sympatheticotonic con- 
tractui’e of the cricopharyngeus muscle, an atonic dilated 
esophagus and spasm of the cardiac pinchcock. Esophograms 
of patients suffering with pharyngeal involvement demon¬ 
strate these findings. Bilateral laryngeal abductor paralysis 
often follows. Thus, the signe de rideau may forewarn trou¬ 
ble. Second, with paralysis of the anterior neck muscles, the 
sternothyroid, sternohyoid, omohyoid and scaleni, inneiwated 
by cervical segments one and two, it is clinically evident that 
the angle between the neck and the chin is much moro acute. 
Tliis is due to the contractiu-e or tonus excess of the antago¬ 
nists, the mylohyoid, digastidc and stylohyoid innervated by 
the Vth and Vllth cranial nerves with the result that the 
hyoid bone and larynx are pulled upwards and backwards to 
the posterior pharyngeal wall blocking the hypopharyngeal 
airway. This “angle sign” is a clinically important warning 
that anoxia may be imminent. Involvement of the Xlth nerve 
with paralysis of the sternocleidomastoid and ti'apezius mus¬ 
cles causes the neck to drop backwards and the shoulders for¬ 
wards with the result that the ceiwical vertebrae are pushed 
forward, further occluding the airway. The danger of placing 
a tight respirator cuff around the neck of such a patient is 
obvious. 

Normally there is about 1,000 to 1,500 cc. of saliva secreted 
daily, which may be increased to 2,000 by neiwous disease, 
nausea or irritation.^ Paralysis of the muscles of the tongue, 
palate and pharynx makes the second stage of deglutition 
impossible. This relatively tremendous amount of fluid must 
then pool at the most dependent portion of the patient’s upper 
airway, depending upon his position. The battle the patient 
has between his desire for air and liis effort to rid his airway 
of secretion not only tires and frightens him but also irritates 
his throat, increases the amount of secretion, may nauseate 
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him or cause him to vomit. Vomiting may also be produced 
by interference with noi-mal esophageal peristalsis due to 
direct mvolvement or irritation of the central nuclei 

This secretion may act as a foreign body to the larynx and 
cause a partial or recurrent spasm of the cords,* The larynx 
may not be able to cope with this situation, and aspiration of 
the pharyngeal seciehons is the result Rarely there may be 
anesthesia of the larynx due to mvolvement of the superior 
laryngeal neiwes. If this is the case, there is no "watchdog 
of the trachea,” and the glottis is a functionally open door to 
pharyngeal secretions. A paralysis of one cord is uncommon 
and a bilateral abductor paialysis is relatively rare. 

Dysphagia itself does little liarm; however, secondary to it 
are lesplratory obstruction and tracheal contamination with 
lesultant anoxia and liypercapnia.* Secretional obstruction of 
the airway cduses an increased intiathoracic pressure and has 
a cupping effect on the capillanes whose walls are already 
more permeable because of anoxia. This leads to congestion, 
stasis, edema, exudation, hemorrhage and even plugs ivith 
secondary atelectasis and Infection Grave effects of the dis¬ 
ease previousiy thought to be due to the direct action of 
the virus on tlie central neiwous system, dyspnea, restless¬ 
ness, antagonism, euphoria, mental depression, disonentation, 
drowzmess, coma, increased blood pressure with later fail, 
vasomotor failure and circulatoiy collapse, are now knoivn to 
be due to secretional obstiuction and anoxia. Of aU tissue, 
brain tissue is least able to witlistand anoxia. Sixty seconds 
of anoxia produces distmct morphologic changes in the brain. 
Tliree to eight minutes produces widespread damage and 
necrosis of brmn cells or death. Repeated peiiods of hypoxia 
may have an accumulative effect. Brain cells previously dam¬ 
aged by anoxia or infection are more susceptible to further 
damage by anoxia. Edema, hemorrhage or cell necrosis due 
to virus infection may block oxygen absorption. Profound 
and lastmg effects of even brief penods of anoxia may lead 
to pemianent mental and emotional cliange, imbecility, insan¬ 
ity, athetoid. Parkinsonian and even decerebrate states 
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Because of the danger of even a small 'degree of anoxia and 
hypercapnia to a brain and cord already damaged by a viral 
infection, efforts have been made to correlate the level of the 
blood oxygen and carbon dioxide to the patient’s symptoms 
and clinical course. Oxygen levels from blood samples are 
too difficult to determine either accurately or repeatedly. 
Carbon dioxide combining power is a more applicable clinical 
test. A photoelectric oximeter attached to the ear lobe of a 
patient is reasonably accurate and determinations may be re¬ 
peated at will. According to Gray and Seivers,'® the narcotic 
properties of carbon dioxide are directly measureable. Con¬ 
centrations of less than 10 per cent carbon dioxide of inspired 
air are not accompanied by symptoms. Those above 30 per 
cent will produce narcosis in most animals and above 40 per 
cent, pulmonary edema and hemorrhages from exposed mu¬ 
cous membrane suiTaces. During the last war the air force 
demonsti-ated that a simple anoxemia of less thqn 60 per cent 
arterial oxygen saturation produced unconsciousness without 
symptoms. The restlessness, apprehension, distress and dis¬ 
orientation seen in asphyxia was thought probably to be due 
more to hypercapnia tlian to simple lack of oxygen. Gray also 
points out that acidosis may be a complication of asphyxia 
because of the retention of cai'bon dioxide and the excessive 
production of lactic acid in the muscles during anoxemia. 
Two interesting facts were found from these studies: first, 
that clinical signs of oxygen deficiency are evident only when 
anoxemia is far advanced; second, even with a normal blood 
oxygen level, a high blood carbon dioxide level has deleterious 
effects. Maintenance of a normal oxygen saturation of the 
blood by artificial means is, therefore, not enough. The air¬ 
way has to be open to rid the blood stream of excess carbon 
dioxide. 

Weakness or paralysis of one or both diaphragms due to 
high cervical cord involvement and ineffectual chest expansion 
due to thoracic involvement is so often associated with dis¬ 
turbance of the phai-ynx and larynx that they must be con¬ 
sidered as part of the clinical picture of bulbar poliomyelitis 
even though they are not due to inteiTerence with the bulb 
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itself. Weak, ineffectual cough, retention of aspirated mate¬ 
rial, and atelectasis complicated by infection may result 

For the sake of completeness, respiratory and circulatory 
center involvement is included. Baker“ states that of 188 bul¬ 
bar poliomyelitis patients, 36 were classified as belonging to 
the respiratory center group. Of these, 69.1 per cent died. 
Twelve were classified in tlie circulatory center group, and 
83 per cent of these succumbed. Involvement of the respira- 
toi-y center is indicated by irregularities of the rhythm and 
depth of respiration even though the intercostal muscles and 
diapliragms are functioning normally. Apprehension, confu¬ 
sion and delirium leading to coma gradually develop, accom¬ 
panied by periods of apnea and Clieyne-Stokes respiration. 
Cyanosis becomes increasingly intense. In the bulbar ’circu¬ 
latory srroup, patients have a dusky, red, flushed, florid ap¬ 
pearance; the lips are a deep cherry red; the pulse becomes 
rapid, and the blood pressure has a downward trend; the 
patients are restless, anxious, apprehensive and at times con¬ 
fused, and fever is high. 

Encephalitic symptoms, hyperexcitability, restlessness, irri¬ 
tability, mental confusion, irrationality, personality disturb¬ 
ance, insomnia or somnolence are frequent; however, most of 
these cerebral symptoms disappear on adequate oxygen admin¬ 
istration and a clear airway. It would seem likely, therefore, 
that most cases previously classified as encephalitic in reality 
may be only anoxic. 

Treatment: The therapeutic objective is a free and normal 
gaseous interchange in the pulmonary alveoli. To recapitu¬ 
late ; hypopharyngeal pooling of secretions due to involvement 
of rXth and Xth cranial nerves accompanied by weakness or 
paralysis of the intercostals and diaphragms is the chief fac¬ 
tor with which we have to deal. Associated with and sec¬ 
ondary to this are anoxia, dehydration, infection and fear. 

The reasons for the accumulation, pooling and tracheal 
contamination of secretions have been discussed, and the com¬ 
plications resulting from these have been listed. The patient 
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who can still swallow should be placed in the position easiest 
for him, while those who cannot should be placed in Trendel- 
enberg position sufficient to clear the hypopharynx of secre¬ 
tions. Prone position with the head to one side takes care of 
the situation fairly well when this position is practicable. In 
the supine Trendelenberg position secretion will pool in the 
nasopharynx where it may be removed by intranasal suction. 
Aspiration should be done gently as it is irritating and may 
cause an increased amount of secretion or nausea. A word of 
warning should be given. Water suction has been known to 
back up and drown a patient. 

Fluid intake should be somewhat low to keep secretions at 
a minimum but not low enough to cause dehydration. Atro¬ 
pine should not be used for obvious reasons. Food and fluids 
cannot be given by mouth. Two methods, parenteral and tube 
feeding, are then available. During the very acute stage of 
the disease, which as a rule lasts only a few days, inti’avenous 
fluids are the method of choice. Saline and glucose suffice in 
most cases; however, intravenous aminoacids or even plasma 
or blood may be indicated occasionally. Tube feeding has been 
frowned upon because of irritation which may cause increased 
secretion and vomiting. The tube should be passed into the 
stomach to lessen the possibility of regurgitation because of 
the atony of the esophagus and the spasm of the cardia. 
The paralysis of the swallowing mechanism, the flaccidity of 
the pharyngeal musculature, the spasm of the cricophaiyngeus 
and cardia, and the atony of the esophagus may make passing 
the tube very difficult indeed. It may, however, be passed 
with the aid of a laryngoscope and forceps, an esophagoscope 
or esophageal speculum, on a stylette, or with the eye of the 
tube fitted into a fine flexible-tipped esophageal bougie. The 
new polythene plastic Levine tubes are less irritating then the 
rubber tubes. I have found, however, that polythene tubing, 
the lumen of which is large enough to admit only a No. 20 
gauge needle, was tolerated very nicely by both child and 
adult patients without any irritation, discomfort, nausea or 
vomiting, and that a continuous slow drip could be attached 
to this tubing which would give the patient an adequate 
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feeding. It is of much assistance in maintaining adequate 
nutrition and hydrabon without initation, discomfort or 
nausea. This tubing is illustrated In use in the accompanying 
photographs (see Figs. 1 and 2). 

If secretions are aspirated into the tracheobronchial tree 
before or despite the preceding measures, the lower airway 
will become obstructed by secretion and atelectasis, and infec¬ 
tion will take place. The trachea of a patient lying supine 
is directly posteriorly at an angle of 20 degrees; therefore, at 



Fic 1 Thro«*y«ar-<»ld child In tank typ* teiplmtor. 

Bmall plastic fecdltiff tube. 3Ion£iuin poaltlt’e pressure apparatus, uad 
Splra-tv>lat plastic neck cuCC Illustrated Id use. 

least 30 degrees of Trendelenberg iiosition is necessary for 
adequate postural drainage. This amount is e-xtremely difficult 
as the pabeiit must be literally suspended by his ankles to 
prevent sliding up the bed. It is nearly impossible in a respira¬ 
tor. The cilia of the mucosa of the tracheobronchial tree will 
function much better if aided by gravity. Cougliing should 
be encouraged. Intranasal tracheal aspiration is the easiest 
and least traumatic method of ridding the lower airway of 
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secretions. It may be repeated often with little danger or 
discomfort to the patient. If this is not possible, direct laryn¬ 
goscopy to pass the catheter may be used. Direct laryngos¬ 
copy also allows dne to look for paralysis of the cords, test 
for laryngeal anesthesia, and observe how much of the respir¬ 
atory obstruction is hypopharyngeal. If this seems impracti¬ 
cal, due to a great deal of seci'etion, aspirated vomitus, or 



Plff. 2. Composite posed picture of a convalescent tracheotomlzed 14- 
year-old girl Illustrating; use of small plastic feeding tube, plastic bubble 
chest type respirator, and Resplr-ald rocking bed. 


atelectasis, one may resort to bronchoscopy. I should like to 
give a word of warning: an anesthetized larynx is an open 
door to the tracheobronchial tree; therefore, bronchoscopy 
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or laryngoscopy should be done without local anesthesia if 
possible. Another warning: if bronchoscopy is necessary, I 
have found that laryngeal irritation, stimulation of a great 
deal of secretion (witness many bronchoscopies in normal 
patients), and rapid reaccumulation of pulmonary secretions 
may necessitate early tracheotomy. 

Since there is a high incidence of atelectasis, patients should 
be encouraged to cough at frequent intervals, do deep breath¬ 
ing exercises, exhale through blow bottles or inflate rubber 
balloons. A face mask is available for the Monahan positive 
pressure apparatus, of which more will be said later. Through 
it, alone, or in conjunction with the respirator, room air or 
oxygen may be delivered at pressures regulated up to 20 mm. 
of mercury. This device will greatly discourage atelectasis if 
it seems imminent and will help to re-expand an atelectatic 
lung and reduce pulmonary edema. 

There is an ever present danger of infection due to con¬ 
tamination of the tracheobronchial tree by aspirated pharyn¬ 
geal secretions. These patients should be placed on prophy¬ 
lactic cliemotherapy. Sputum cultures should be obtained as 
mixed infection is common. Unfortunately an infection with 
B. pyocyaneus is not rare. This organism is resistant to moat 
therapy but will usually succumb to full and continued doses 
of streptomycin. Prophylaxis should be continued as long as 
there is any possibility of primary or recurrent pulmonary 
infection. 

Restlessness, anxiety and fear are common and very real 
symptoms of bulbar poliomyelitis. Calm, quiet reassurance 
should take the place of sedatives when possible. Narcotics 
further depress the cough reflex and respii-atory center and 
are contraindicated in the acute pliase of the disease. 

The most fundamental problem is getting an adequate 
amount of oxygen to the alveoli and removing the accumu¬ 
lated carbon dioxide. For this, a clear airway is essential. 
Supplementary oxygen may be given by face mask, intranasal' 
tube or tent. The mask alone is not tolerated well over a long 
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period of time. The catheter is better tolerated but may irri¬ 
tate, cause gagging’ and dry the secretions. The tent is most 
comfortable but is not as efficient in oxygen concentration. 
An oxygen-carbon-dioxide mixture may not stimulate respira¬ 
tion as a hypercapnia may already be present. The oxygen 
should be moistened by being passed through water, to which 
may be added sodium lam*yl sulphate, U. S. P., a wetting 
agent. 

Restlessness, anxiety, fear, air hunger, diminished expan¬ 
sion of the thoracic cage and diapkragmatic movement, in¬ 
creasing pulse and respiratory rate, pallor, and finally cyano¬ 
sis are indications for artificial respiratory assistance. The 
simplest and most immediately available method is manual 
artificial respiration. Hand pumping the bag of an anesthesia 
machine connected to a tight fitting face mask makes an ideal 
teraporaiy respirator; however, its most ideal use is during 
tracheotomy. The patient may be removed from the respirator 
and the operation done with ease without respiratory embar¬ 
rassment to the patient or the inconvenience of a tank type 
respii’ator to the surgeon. 

The tank respirator is universally the most satisfactory 
and efficient, but has cei'tain disadvantages. Nursing care 
and administration of intramuscular or intravenous medica¬ 
tion is difficult. The psychological effect on the patient may be 
bad. Lying supine with little chance of change of position and 
a tight chafing neck cuff is uncomfortable. The major prob¬ 
lem, however, comes with tracheotomy when the neck cuff 
must be kept below the tracheotomy tube. The usual sponge 
rubber neck cuff is difficult to hold in this position but may 
be held by a long, thin surgical retractor attached with heavy 
tape to the top midsection of the respirator.^^ The Spiratwist 
plastic neck cuff with its readily adjustable lumen has been 
found eminently satisfactory. A special curved metal rod can 
be slid in place, holding this cuff easily in position. Trache¬ 
otomy care in the respu'ator is gi’eatly facilitated by this 
•efficient and easily adjustable device. This is illusti-ated in 
Fig. 1. 
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The plastic bubble chest type respirator'* is much more 
comfortable, better tolerated by the patient, easier for nursing 
care, much more convenient in tracheotomized patients but 
is not as efficient in the more completely paralyzed patients. 
In mild and convalescent cases, as a temporary expedient, 
and in transportation its value is great (see Fig. 2). 

The McKesson respir-aid rocking bed," an adaptation of 
the Sanders oscillating bed, used to improve circulation in 
peripheral vascular disease, works on the principle of passive 
motion of the diaphragm, caused by shifting the abdominal 
contents In its up and down motion. The rate may be ad¬ 
justed from 12 to 26 per minute and the depth of respiration 
conti’olled by the angle to which the bed is deviated. The 
passive motion of tlie diaphragm may encourage whatever 
weak plrrenic stimuli are available. Frequency of atelectasis 
is diminished. Muscular tone and circulation are improved. 
The incidence of deep phlebitis in the lower limbs with sec¬ 
ondary pulmonary embolism, a not too uncommon occunence 
in tliese patients, is lessened. Its practical use is about the 
same as the chest type respirator with the added advantages 
listed (see Fig. 2). 

The electi'ophrenic respirator developed in Boston may have 
limited use. The motor point of the phrenic nerve may be 
found by digital exploration of the angle between the clavicle 
and the sternocleidomastoid muscle with an electrode mounted 
on especially equipped rubber finger cot. 

When found, contact may be maintained by taping the elec¬ 
trode to the skin in conjunction with external pressure. A 
metal mesh strap type electiede is available which may be 
wrapped around a surgically exposed plirenic nerve. The 
depth and rate of respiratory may be controlled by adjusting 
the intensity and the time interval between the electric stim¬ 
uli. This apparatus may have a real place in cases of respira¬ 
tory center failure. 

Tmcheotomy: A complete understanding of the pathophysi¬ 
ology of bulbar poliomyelitis should make the indications for 
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CUMMINGS. 

, seJf-evident. They wiil, however, be listed. Gal- 
indications: 

/ X'lOfrfvssive ano.via witii secretions in the upper airway. 

./ ihipidly progressive bulbar symptoms. 

y Fluid accumulation despite frequent aspiration in a pa¬ 
tient who re(iuires a respirator. 

4, Pronounced restlessness or stupor in a patient in a res¬ 
pirator even if the paralysis is apparently of the spinal 
type. 


j. Unconsciousness or pronounced restlessness in the pa¬ 
tient who does not respond to other treatment in a few 
nionients. 


6’. Grave signs of vasomotor failure. 

7 . Bilateral spasm or paralysis of the vocal cords. 

6\ Untrained or inenicient attendants, inadequate equip¬ 
ment. or jmor patient cooperation with doubt that the 
airway will be kept free from secretions. 


The Minnesota Poliomyelitis Research Commission states 
that “Elective tracheotomy is indicated when recent onset of 
bulbar symptoms with evidence of progression of illness, 
progressive didiculty in swallowing or accumulation of secre¬ 
tions in the throat, and mental changes, especially anxiety, 
apprehension, hyperactivity, confusion or euphoria occur.” 
They further state that "The appearance of laiyngeal stridor, 
dyspnea despite adequate chest expansion, cyanosis and severe 
encephalitic symptoms indicate serious obstruction of the air¬ 
way and require emergency tracheotomy." Mechanically 
loTceil inspiration through a pool of mucus in the pharynx 
w\\\ chest.’* For this reason the respirator 

wasivt many years said to bo contraindicated in bulbar polio- 
myefe-'. If, however, tracheotomy is done, the air e.xchange 
Ijy-pjjrf this tluid and there is little danger of aspiration. 

Litterced be said about the technique or complications of 
the The usual midline incision may, however, be 

repla<M"T^ transverse incision, making the operation easiei 
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if done in the respirator, tau.sinB less chafing of the neck culT 
on tile wound, and giving nioie comfort and less residual scar 
to the patient. Subcut-ui ou-> or mediastinal emphysema and 
pneumotliorax have nor hct-e '■eported as complications either 
witli or without the respirator 

As usual in tracheotono tne after-care is much more im¬ 
portant than the surgerj. C”'i tant, well directed nursing care 
of high quality is essential 'IPe secretions in the mouth and 
nasopharynx should still la -emoved. Tlie lumen of the tube 
should not be encroaclied upon by allowing secretion to dry 
on it. The tracheobronchia; tree should be kept free of secre¬ 
tions by frequent suction, (lough should be encouraged. Since 
tracheotomy by-passes the moistening effect of the nasal 
mucosa, the humidity of the room should be kept high to 
avoid drying of secretions and crusting. The Walton cold 
steam humidifier is o-Ncellont. A few drops of saline or weak 
sodium bicarbonate solution dropped into the trachea dis¬ 
courages or may loosen ci usts. Apprehension and increased 
pulse may be a waiming that tliere is an obstructing mucus 
plug or crust which may require bronchoscopic removal. Pro¬ 
phylactic chemotherapy should be given. O.xygen adminis¬ 
tered directly into the trachea is drying. Moistening and 
administration through a fumiel held over the tracheotomy 
tube will help to prevent this. 

Pulmonary edema, atelectasis or air hunger despite the 
respirator may be benefited by positive pressure respiration. 
The Bennett positive pressure apparatus is excellent; it may 
be used alone or in conjunction with the respirator. Alone, it 
works on the same principle as hand pumping the bag of an 
anesthesia machine with a closed system. With the respira¬ 
tor it accomplislies respiration by the regulated and syn¬ 
chronized dual action of negative pressure within the respira¬ 
tor and its own positive pressure which delivers filtered 
humidified air or o.xygen into the tracheotomy tube or face 
mask. The apparatus is attached to the bellows of the respira¬ 
tor to synchronize their independent action. Simultaneous 
positive and negative pressure respiration has reduced or 
eliminated pulmonary acidosis, dried up e,xce3sive tracheal 
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secretions or pulmonary edema, and synchronized the pa¬ 
tient's respiratoi-y rhythm when disturbed by excess carbon 
dioxide accumulation or by a direct action of the virus on 
the respiratory center (see Fig. 1). 

A simpler type of positive pressure may be devised by con¬ 
necting an oxygen stream directly to the tracheotomy tube.^« 
Not only does the pressure in the line tend to expand the 
lungs on inspiration, but since expiration must be accom¬ 
plished against this pressure and around the tracheotomy 
tube through the larynx, the same effect as a blow bottle is 
achieved. Secretions in the hypophai-ynx at the same time are 
forced upward where they may be more readily removed. A 
similar system employs a special type of tracheotomy tube 
which has two lateral and one supei’ior opening.'^'*® The 
superior opening is plugged except when suction is necessaiy.. 
Positive pressure inspiration comes from a humidified, fil¬ 
tered oxygen source into one lateral opening; positive pres¬ 
sure expiration through the opposite lateral opening to a 
blow bottle. Either of the last two methods of positive pres¬ 
sure can easily be assembled in any hospital and are veiy 
adequate, although more difficult to maintain than the me¬ 
chanical Bennett positive pressure apparatus. 

The problem of when to decanulate a patient may be per¬ 
plexing and trial and error may be the only solution. In 
general, however, it is best to wait until the patient is out of 
the respirator, has no more tracheal secretion, and can 
breathe comfortably for 48 hours with a regular or fenes¬ 
trated tracheotomy tube plugged off. It is better to leave the 
tube in too long than to have to reinsert it through a tracheal 
stoma that has completely closed its lumen. Needless to say 
the psychic trauma of the latter is far worse than the former. 

CASE REPORTS. 

dose 1: Q. B., a Sl-year-old factory Inspector, complained of back pain, 
fever and stiff neck for three days prior to admission. Upon admission 
hla temperature was 100.4°. There was a fine tremor of the hands, 
marked nuchal rigidity and back stiffness. Spinal fluid showed 250 cells 
and 170 mg. per cent of protein. This progressed to quadraplegla with 
concomitant facial and pharyngeal paralysis. Pour days after admission, 
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he became dlaorlented and lar #»d to pool secretions In hla pharynx 
Ho ■was bronchoscoped and .ec’-'tiona were aspirated, but they rapidly 
rcacoumulated. He was pla* d ir a respirator, but hla respirations were 
asynchronous w^th the mach e He was removed and a tracheotomy 
performed with marked »tiJi rov*»ment of cyanosis and mental changes 
His course was later comph'ated by thrombopblebltls and pulmonary 
embolism. He was treated wht anticoagulants The patient was decanu* 
lated on the twenty-eighth and la now doing well, although he 
exhibits extensive residual parcJyaia. 

Case 2: M. R., a 36 year old thodlst minister, developed headaches, 
stiff neck, nausea and vomltlnj. for five days prior to admission. Spinal 
tap at another hospital rc.eoled ploocytosis. When examined he was 
found to be severely 111 w»<n ■ temporatore of 102® His pharymc was 
filled with purulent secret! do, j.u 1 there was a right facial weakness and 
flaccid arms and legs He r^fiitired conutant suctioning, and within two 
days he was completely irrat‘'“nil Because of severe persistent cyanosis. 
Irrationality and confusion a tracheotomy was performed The trachea 
was found to be free from s'-cf^iione at the time of surgery It was felt 
that much of the hypoxia was '‘ecoDdory to prolapse of the tongue occlud¬ 
ing the hypnpharynr The '“ysnosla and mental confusion cleared com¬ 
pletely. He did fairly well •xc^pt that his trachea had to be suctioned 
almost constantly. li spite of thio, ble temperature rose to 104®, and he 
had frequent episodes of cyanosis and air hunger. Positive pressure 
oxygen was given threngh the ‘rArh'^otoniy lobe with considerable relief 
of these symptoms. His trai'beotoioy tube was removed on two occasions 
but had to be replaced because of recurring secretlonal obetroctlon He 
was permanently decanulated on the sixty fifth day. He was gradually 
removed from the respirator to the rocking bed and then to a regular bod 
without respiratory dlfllculty Both arms and both legs were completely 
paralysed. He had residual facial paralyala and some weakness of hla 
pharyngeal musculature On the ono hundred and twenty-first day be 
became weak, confused, had a IltUo mucus in bis throat and died sud¬ 
denly three days later Postmortem examination showed his tracheo- 
bronchlxU tree to be clear of secretions and only a tiny patch of atelec- 
tMls in the base of the left lung There was very extensive destruction 
of the anterior horn cells with actual conullatlon of the cord. 

Case S: D C, a seven-year-old white female, had been 111 five days with 
nausea, vomiting, stiff back and nasal regurgitation. Temperature rose to 
103®. She spoke with a nasal twang There was left facial weakness and 
marked nuchal rigidity, 164 cells and 63 mg. per cent protein In the 
cerebrospinal fluid. Her restlessness progressively increased. Her respira¬ 
tory rhythm was not smooth There was a moderate amount of secretion 
In the pharynx. Tracheotomy at this time was suggested. It was refused 
by the attending physician, but six hours later tracheotomy was dono 
because of sudden oyanosls due to bilateral abductor pai^ysts The 
Patient went Into peripheral shock with Blot breathing and died four 
hours later. 

Case 4: L. B., a threo-ycar-old male, was found to be 111 five days before 
admission when he awoke crying Three days before admission be was 
unable to move his arms or legs. Physical examination revealed a tem¬ 
perature of 100®. There was slight flaring of the alae nosae and there 
was moderate respiratory distress with little chest motion. All four 
extremities were weak. Spinal tap revealed 130 colls and 48 mg per cent 
of protein. On the second hospital day, bis respiration became Irregular 
and feeble. He was placed In a respirator and given Intmnasal oxygen. 
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The next day he had two convulsions and then became comatose. Direct 
laryngoscopy 'revealed a normal larynx 'svlthout paralysis or edema and 
very little secretion. Because of a progressive downhill course, a trache¬ 
otomy was done. Very little mucus was found In the trachea: however, 
the patient’s color Immediately Improved, and further course was un¬ 
eventful. He was decanulated on the fifty-seventh day, and at the present 
time he uses a rocking bed about half of the time, the rest of the time 
being in the tank type respirator. 

Case 5: M. R., a 14-year-old female, had been vomiting for tour days 
and developed a nasal twang to her voice with marked nasal regurgita¬ 
tion. There were 94 cells and 39 mg. per cent protein In the spinal fluid. 
Positive physical findings were a temperatuer of 104.6°, blood pressure of 
140/90, and much pooling of mucus. She was able to speak only In a 
whisper. There was only minimal Intercostal motion, but she was well 
oriented. She was auctioned, placed in an oxygen tent and seemed to 
Improve. Because pooling continued and respiration became more Irregu¬ 
lar with periods of apnea, a tracheotomy was performed. She was placed 
In a respirator for only 12 hours. Her subsequent course was good with 
the aid of a rocking bed. The tracheotomy tube was removed 10 days 
later. She was discharged from the hospital with only a slight nasal 
voice and no other residual paralysis. 

Case 6; J. N., 16-year-old white male, complained of headache, stiff 
neck, and a weak left leg. Spinal tap at another hospital showed 104 
cells with a positive Pandy. He developed weakness of the right arm 
and leg and some respiratory distress. He was, therefore, transferred to 
Syracuse. His temperature was 103°. He was apprehensive and had a 
very weak cough with many coarse rales In the right lung. Two days 
later he was found to have complete atelectasis of the right middle and 
lower lobes. He was hronchoscoped, and a fiuid level was found just 
below the right upper lobe orifice. After this secretion was removed 
sounds could be heard coming through the lower portion of the right 
lung. Soon, however, there was progressive respiratory difficulty with 
reaccumulation of secretions. 'Tracheotomy was done, and a great deal of 
mucus was found in the tracheobronchial tree. He Immediately im¬ 
proved after tracheotomy. A moderate amount of secretion continued and 
Was aspirated. Gradually the amount of these secretions reduced. He 
was decanulated on the thirteenth day. His subsequent course was 
uneventful. 

Comment: It seemed quite definite that tracheotomy was of 
great value in these cases. Of these six patients, two died. 
The first patient died of late complications long after he had 
been decanulated. It was felt that the second might not have 
died had an earlier tracheotomy been done. It is my feeling 
that the other patients would certainly have died had not 
tracheotomy been done. Of the 68 cases of bulbar poliomye¬ 
litis only six died. Two have been mentioned. Thi-ee died 
suddenly without obstruction of the airway, apparently due 
to involvement of the circulatoiy center. Another died of a 
very rapidly progressive bulbar type of disease. Of a total 
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of 20 cases demonsti’atin?' partial obstruction of the airway, 
tracheotomy was dono ;ii oiily six because of the other meas¬ 
ures mentioned and a ■ .;ri'f'ii selection of cases. 

Stamnat-y; The pathophysiology, clinical course, signs, 
symptoms and complu Tuoas of bulbar poliomyelitis have 
been discussed in detail. attempt has been made to cor¬ 
relate ti'eatment willi .dloi. l physiology. The therapeutic 
armamentarium that is av .i.'ehle has been described. Indica¬ 
tions for tracheotomy i .o ■ hcen reviewed, and six cases 
requiring tracheotomy hi tliu 1950 epidemic in Syracuse, N. 
Y., have been presented 

Conclusions: The nu'St iinpcrtant symptom of bulbar polio¬ 
myelitis is the inabllii: lo swallow. Accumulated secretions 
obstructing the airway and contaminating the tracheal bron¬ 
chial tree, anoxia and hypercapnia are the result. Tracheot¬ 
omy, if done before anoicia has produced serious central ner¬ 
vous system damage 'mployed in conjunction with other 
therapeutic measures, gi'cs the patient the best chance of 
suiyival until whatever natural recovery of damaged neural 
tissue can occur. 
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AMERICAN ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

The 1961-1952 Home Study Courses in the basic sciences 
related to ophthalmology and otolaryngology, offered as a part 
of the educational program of the American Academy of 
Ophthalmology and Otolaryngology, will begin on Sept. 1 and 
continue for a period of 10 months. Registrations must be 
completed before Aug. 16. Detailed infoimation and applica¬ 
tion foims may be secured from Dr. William L. Benedict, the 
executive secretary-treasurer of the Academy, 100 First Ave¬ 
nue Budding, Rochester, Minn. 



HEARING AIDS ACCEPTED BY THE COUNCIL ON 
PHYSICAL MEDICINE OF THE 
AMERICAN MEDICAL ASSOCIATION. 

June 1, 19B1. 

Audicon Models 400 and 416. 

Manufacturer: National Earphone Co^ Inc., 20-22 Shipman St, New¬ 
ark 1. N. J. 

Audivox. Model Super 67. 

Manufacturer; Audlvox, Inc., 269 W. 14th St, New York U, N. Y. 

Aurex Model F and Model H. 

Manufacturer: Aurex Corp., 1117 N. Franklin St, Chicago, HI. 

Beltone Harmony Mono-Pac; Beltone Symphonette; Beltons 
Mono-Pac Model M. 

Manufacturer: Beltone Hearing Aid Co., 1460 W. 19th St, Chicago, HI. 

Cleartone Model 600; Cleartone Regency Model 

Manufacturer: American Sound Prodocta, Ino., 2464 S. Michigan Are., 
Chicago 16. ni. 

DahJberg Model D-1. 

Manufacturer: The Dahlberg Co., 2780 W. Lake St, Chicago 16, lU. 

Dysonic Model 1. 

Manufacturer: D^namlo Hearing Aida, 43 Exchange PL, New York 6, 
N. y. 

Electroear Model C. 

Mannfacturer: American Earphone Co.. Inc., 10 Eaat 43rd St, New 
York 17. N. Y. 

Gem Hearing Aid Model V-S6; Gem Model V-60. 

Mennfaoturer: Gem Ear Phone Co., Ino., 50 W. 29th St, New York 1, 
N. T. 

Maico Atomeer; Maico UE-Atomeer; Maico Quiet Ear Models 
G and H Maico. 

Manufacturer: Maico Co., Inc., North Third St, MinneapoUa, Minn . 
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Hears (Crystal and Magnetic) Aurophone Model 200; 1947— 
Hears Aurophone Model 98. 

Manufacturer: Hears Radio Hearing Device Corp., 1 W. 34th St., New 
York. N. Y. 

Micronic Model 101 (Magnetic Receiver) ; Micronic Model 
303; Micronic Star Model. (See Silver Micronic.) 

Manufacturer: Micronic Co., 727 Atlantic Ave., Boston 11, Mass. 


Microtone T-3 Audiomatic; Microtone T-6 Audiomatic.; Micro¬ 
tone Classic Model T9; Microtone Model 46. 

Manufacturer: Microtone Co., 4602 Nicollet Ave., Minneapolis 9, Minn. 


National Cub Model C; National Standard Model T; National 
Star Model S; National Ulti’athin Model 504; National 
Vanity Model 506. 

Manufacturer: National Hearing Aid Laboratories, 815 S. Hill St, Los 
Angeles 14, Calif. 


Otarion Model E-IS; Otarion Model E-2; Otarion Model E-4; 
Otarion Models F-1, F-2 and F-3; Otarion Model G-1 
(Whispemate). 

Manufacturer: Otarion Hearing Aids, 159 N. Dearborn St., Chicago, III. 


Paravox Model J (Tiny-Myte); Models VH and VL (Stand¬ 
ard) ; Paravox Model XT (Xtra-Thin) ; Paravox Model 
XTS (Xtra-Thin) ; Paravox Model Y (YM, YC and 
YC-7) (Veri-Small). 

Manufacturer: Paravox, Inc., 2066 E. 4th St., Cleveland, Ohio. 


Radioear Pemo-Magnetic Multipower; Radioear Permo-Mag- 
netic Uniphone; Radio Ear All Magnetic Model 55; 
Radioear Model 62 Starlet; Model 72. 

Manufacturer: B. A. Myers & Sons, 306 Beverly Ed., Mt Lebanon. Pitts¬ 
burgh. Pa. 


Rochester Model R-1; Model R-2. 

Manufacturer: The Mlcrotone Co., Ford Parkway on the Mississippi, 
St Paul 1, Minn. 
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Silver Micronic; Silver Micronic (Magnetic and Crystal) 
Models 202M and 202C. (See Micronic.) 

Manufacturer Micronic Corp, 101 Tremont St., Boaton 8, Maaa, 

(See Micronic.) 

Silvertone Model 103BM. 

Manufacturer National Hearios Aid Laboratories, 815 6 HUl St, Loa 
Aneelea 14 Calif 

Distributor Seara-Hoebuck & Co^ 926 S Homan Av&, Chicago 7, tU 

Silvertone Model J-92 

Manufacturer Seara-Hoebuck Co, 926 S Homan Ave, Chicago 7, HL 

Silvertone Model M-86. 

Manxifacturor Micronic Co, 727 Atiantlo Ave,, Boaton 11, Maas 
Distributor Sears Roebuck Co,, 926 S Homan Ave, Chicago 7, IlL 

Silvertone Model P-15. 

Manufacturer W E. Johnaton Mfg. Co., 708W 40th St, Minneapolis, 
Minn. 

DUtributor Sears-Roebuck & Co, 926 S Homan Ave., CMcago 7, IlL 

Solo-Pak Model 99. 

Manufacturer Solo-Pak Electronics Corp, Linden St, Reading, Mass 

Sonotone Model 600; Sonotone Model 700; Sonotone Model 
900; Sonotone Models 910 nnd 920; Sonotone Model 926; 
Sonotone Model 940, 

Manufacturer Sonotone Corp,, Elmsfonj, N y 

Superfomc Heanng Aid. 

Manufacturer American Sound Products, lac,. 2464 S Michigan Ave 
Chicago, IlL 

Televox Model E. 

Manufacturer Televox Mfg Co, 117 8 Broad St, Pbiladelphia T, Pa. 

Telex Model 22, Telex Model 97; Telex Model 99; Telex Model 
200, Telex Model 300B; Telex Model 400, Telex Model 
1700. 

Manufacturer Telex, Ina, Mtnneapolta 1, Minn. 
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Tonamic Model 50. 

Manufacturer: Tonamic, Inc., 12 Russell St,' Everett 49, Mass. 

Tonemaster Model Royal. 

Manufacturer: Tonemasters, Inc., 400 S. Washington St, Peoria 2. Rl. 

Trimm Vacuum Tube No. 300. 

Manufacturer: Trimm, Inc., 400 W. Lake St, Llbertyvllle, Rl. 

Unex Model “A”; Unex Midget Model 96; Unex Midget Model 

110 . 

Manufacturer: Nichols & Clark, Hathome, Mass. 

Vacolite Model J. 

Manufacturer: VacoUte Co., 3003 N. Henderson St, Dallas G, Tex. 


Western Electric Models 65 and 66. 

Manufacturer: Audivox, Inc., successor to Western Electric Hearing 
Aid Division, 269 W. 14th St, New York 11, N. Y. 

Zenith Model 75; Zenith Miniature 76; Zenith Model Royal. 

Manufacturer: Zenith Radio Corp., 6001 Dickens Ave., Chicago, Rl. 

All of the accepted hearing devices employ vacuum tubes. 
Accepted Hearing Aids more than five years old have been 
omitted from this list for brevity. 


TABLE HEARING AIDS. 

Aurex (Semi-Portable). 

Manufacturer: Aurex Corp., 1117 N. PrankUn St, Chicago (10), RL 

Precision Table Hearing Aid, 

Manufacturer: Precision Hearing Aids, 6167 W. Grand Ave., Chicago 
39. Rl. 

Sonotone Professional Table Set Model 60. 

Manufacturer: Sonotone Corp,, Elmsford, N. Y. 

All of the Accepted hearing devices employ vacuum tubes. 
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DIRECTORY OP OTOLARYNGOLOGIC SOCIETIES. 


AMERICAN OTOLOGICaL SOCIETY 
President Dr. Gordon D Hooplo iiOO E Genesee St. Syracuse, N Y 
Vice-President Albert C Furatenberg University Hospital, Ann Arbor, 
Mlctu 

SecreUry Dr John R Llndaay 9^0 E 59th St. Chicago 37. HI 
Meeting Royal York Hotel Toronto, Canada May 18 19, 1961 

AMERICAN LARYNGOLOGICAL ASSOCIATION 
President Dr H Marshall Taylor 111 W Adams SL Jacksonvllla, Fla- 
Secretary Dr Lonla H- Clerf 1530 Loouat St, Philadelphia 2, Pn. 
Meeting Royal York Hotel Toronto Canada, May 20-21, 1952 

AMERICAN LARYNGOLOGICAL, RHINOLOQlCAt AND OTOLOGICAL 
SOCIETY, INC 

President Dr C Stewart Nash, 108 Medical Arts Bldg., Rochester, N Y 
Meeting Royal York Hotel, Toronto Canada May 22 24, 1962 

AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOQY. 
Chairman Dr James M Robb, 641 David Whitney Bldg., Detroit Mich 
Vice-Chairman Dr J M Robison, 1304 Walker Are, Houston 2, Tex. 
Seoretaj-y Dr Sam H- Sanders, 10S9 Madison Ave, Memphis 3, Tenn. 

AMERiCAN BOARD OF OTOLARYNGOLOGY 
Meeting Royal York Hotel Toronto Canada May 13.16, 1962 
Palmer Hoaae. Chicago. D1. OeL 9-12. 195L 

THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA, 

Chairman Dr Victor Alfaro 
Vlce<Jhalrnian Dr Irvin Feldman 
Seoretary Dr iTaaler Williams 
Treasorer Dr John Louian. 

Meetings are held on the third Tuesday of October. November, March 
and May. 7.00 P-M. 

Place Army and Nary Club, Washington, D C. 

AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY. 

Preaident Dr J Mackenxle Brown, 1136 W 6th 3L, Los Angeles, Calif 
President Elect Dr Derrick Vail, Chicago, HL 

Executive Secretary Dr WlUlam L. Benedict, Mayo Clinic, Rocheater, 
XTInn. 

Meetlng Palmer Houae, Chicago, Bl., OcL 14-20, 195L 

THE LOUI8IANA-M188IS8IPPI OPHTHALMOLOGICAL 
AND OTOLABYNGOLOQICAL SOCIETY. 

President Dr William B- Clark, 211 Loyola Ave., New Orleans, La. 
Vice-President Dr W I-. Hughes, I.amar Life Bldg., Jackson, Miss 
Secretary Dr Ediey H. Jones, 1301 Washington SL, Vicksburg, Miss. 

OTOSCLEROSIS STUDY GROUP. 

Meeting Palmer Houae, Chicago, IlL, Saturday, OcL 13, 195L 
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FEDERACION ARGENTINA, 

DE 80CIEDADES DE OTORRINOLARINQOLOQIA. 

Secretario del Exterior: Dr. Juan Manuel Tato. 

Sub-Secretarlo del Exterior: Dr. Oreate E. BergagUo. 

Secretario del Interior: Dr. Eduardo Casterftn. 

Sub-Secretarlo del Interior: Dr.Atlllo Vlale del CarriL 
Secretario Tesorero: Dr. Vicente Carri. 

Sub-Secretarlo Tesorero: Dr. Joafi D. Subervlola. 

ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA, SPAIN. 
Presidente: Dr. Fernando Casadesus. 

Vlce-Prealdente: Dr. Lula Sufis Medan. 

Secretario: Dr. Jorge Perelld, 319 Provenza, Barcelona. 

Sec. de Actaa: Dr. Juan Berlni. 

SOCIEDAD NACIONAL DE CIRUQIA OF CUBA. 
Presidente: Dr. Reinaldo da ViUiera. 

Vlcepreaidente; Dr. Cfiaar Cabrera Calderin. 

Secretario: Dr. Joafi Xirau. 

Tesorero: Dr. Alfredo M. PetlL 
Vocal: Dr. Joafi Gross. 

Vocal: Dr. Pedro Hemfindez Gonzalo. 

ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER — 
CAMPINAS. 

President: Dr. Joao Penido Bumier. 

First Secretary: Dr. Gabriel Porto. 

Second Secretary: Dr. Roberto Barbosa. 

Librarian-Treasurer: Dr. Leoncio de Souza Quelroz. 

Editors for the Arcbivea of the Society: Dr. Guedes de Melo Filho, 
Dr. P. J. Montelro Sales and Dr. Joae Martins Rocha. 


SOCIEDAD DE OTORRINOLARINQOLOQIA Y 
BRONCOESOFAQOSCOPIA DE CORDOBA. 

Presidents: Dr. Aldo Remorino. 

Vice-Presidents: Dr. Lula E. Olsen. 

Secretario: Dr. Eugenio Romero Diaz. 

Tesorero: Dr. Juan Manuel Pradales. 

Vocales: Dr. Osvaldo Sufirez, Dr. Nondier Asia R.. Dr. Jorge Bergallo 
Tofre. 


BUENOS AIRES CLUB OTORINOLARINGOLOGICO. 
Presidente: Dr. Alberto P. Haedo. 

Vice-Presidents: Dr. V. R. Carri. 

Secretario: Dr. Renoto Segre. 

Pro-Secretarlo: Dr. Carlos A. Gutierrez. 

Tesorero: Dr. J. M. Tato. 

Pro-Teaorero: Dr. Norberto Von Soublron. 

SOCIEDAD COLOMBIANA DE OFTALMOLOQIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLOMBIA). 
Presidente: Dr. Carlos A. Cloves L. 

Vlce-Prealdente: Dr. Alfonso Trlbln P. 

Secretario: Dr. Elpldlo Posada, 

Tresoreo: Dr. Mario Arenas A. 
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LARYNGOSCOPE. 

VoL. LXI AUGUST, 1951. No. 8 


SOME ASPECTS OF INNER EAR THERAPY.® 

Jerome A. Hilger, M.0., and 
Neill F. Goltz, M.D. (by invitation), 

St. Paul, Minn. 

From the tlierapeutic standpoint the disorders of the inner 
ear have constituted for otologists a renim of defeatism and 
impotence. The past two decades have seen important con¬ 
tributions in the qualitative and quantitative analysis of 
inner ear disorder and liave seen salient electroacoustic ad¬ 
vances in the supplanting of accepted hearing impairment 
by amplifying aids. Prevention of hearing impairment has 
received accent, but this has been largely limited to the pres¬ 
ervation of the middle ear in school age and the reduction of 
acoustic trauma in industry. The idiopathic realm of inner 
ear impairment while it comprises the bulk of otic disability 
has been largely barren of therapeutic advance. This is rea¬ 
sonable and right. A realm In which pathology is knoivri but 
pathogenesis is unknown can hardly bo graced by therapeutic 
advance. 

Otology has long confused itself and dissipated its energy in 
a welter of unbasic theses of primary neuritic, heavy metallic, 
outdated luetic, and meaningless catarrhal hypotheses which 
led to the dead end of therapeutic nihilism. 

*Rfail at the AnouaJ MeetlRff of the Araeric«n Lorj'nRoiufflcai. 

HhinuloRlcftl and Olulo^lcal Inc., AtUntlo City. X. J., Mwy 7, 1911. 

EtUtor’ii Xnt*: Thla rrc-lv«d in LaryntfOKoiK Ofllce and accepted for 
publication. Juno 13. 1951. 
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HILGER & GOLTZ : INNER EAR THERAPY. 


There is every reason to believe that an important segment 
of inner ear pathology translated during development into 
symptoms of tinnitus, hearing alteration, and vertigo results 
from vascular change in the end-arterial distribution of the 
labyrinthine artery. While some of this vascular change is 
predicated upon histologically demonstrable atherosclerosis, 
endarteritis and similar obliterative change, the usual altera¬ 
tion is not in vascular character but in vascular function. It 
represents autonomic dysfunction in the labyrinthine neuro¬ 
vascular sphere. The penalty for angiospastic change in the 
labyrinthine arterial tree is severe because the primai-y neu¬ 
rones of the inner ear are most intolerant of resulting ischemia 
and because the vascular anatomy of the labyrinth is ill- 
designed for the resorption of the transudate resulting from 
ischemic damage to the capillary. 

SYNDROMES. 

The clinical syndromes resulting from labyrinthine angio¬ 
spastic change vaiy with the neural segment involved and the 
degree of involvement. They may be the picture of chronic 
progression due to minute, insidious and continuing neuro¬ 
vascular dysfunction; they may be the sudden, dramatic, all- 
encompassing disaster involving acoustic and static function 
in colossal ischemic disruption. The syndromes must be 
viewed and taught as variations of a single genesis — differ¬ 
ences being due only to degree of ischemia and nature of laby¬ 
rinthine elements involved. The resultant theme brings order 
to this vast segment of clinical otology. It points the way for 
therapy. 

The syndromes have been elaborated before. It is well to 
reiterate them now before relating them to specific case his¬ 
tories and manner of therapy. The syndromes themselves are 
a matter of clinical observation. The designs of their origin 
are hypothetical — a graphic attempt to present a mechanism 
of formation for known clinical phenomena. 

Primary cochlear ganglion cell ischemia (see Fig. 1) causes 
specific frequency tinnitus and zonal hearing impairment. 
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There is no distoition with diplacusis, no aural piessure, aud 
no vertigo. It eventuates in the ao-caUed “Vlllth neiwe neu¬ 
ritis” or "catarrhal deafness” of yesterday. 



Discrflts frequtncy ImnUus 
Zonol fr«qu«ncy (mpairmenl 
Rfcruitmtnt may be absent 7 



Fig 1 l»rhemla of the cochlear ganglloo cclle (catarrhal Jeafneaa \JlUb 
norvo neurltl*. etc.) 


Cochlear stria vascular ischemia (see Fig. 2) resuits iii 
endo- and/or perilymphatic hypertension because transudate 
through the damaged capillary endothelium finds itself m the 
labyrinthine space since the capillaries of the stna are unique 
in that they are covered only by the epithelium of the cochleai 
duct or the mesothelium of the scalae Tonai distortion and 
aural pressure are experienced before hearing impairment is 
measurable. The presence of aural pressure and the rising 
curve of the audiometric tracing readily imply middle ear or 
tubal pathology. Thorough otologic exammation and bone 
conduction testing are essential for differentiation. Onset ver¬ 
tigo is common. Tinnitus may be absent or may be of a broad 
frequency vai-ying type. Without vertigo tins again is the 
“catarrhal deafness” of old with a middle ear implication or 
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“the endolymphatic hydrops without vertigo” of more recent 
vintage. With vertigo this symptom complex ofttimes came 
under the coverall of “Meniere’s disease” or “syndrome.” 

The vertigo of stria vascular ischemia results from the dis¬ 
tortion of the vestibular neuroepithelium at the onset of lym¬ 
phatic hypertension. If the latter develops exceedingly gi-adii- 



Distortion 

Accentooted high tones 
Aural pressure 
Diplacusis 

Diffuse frequency tinnitus 
Recruitment present 
Initial vertigo 
Caloric response good 

Fig-, 2. luchemta In the atria vnacuiarla with formation of endo- and/or 
perilymphatic hypertension (Meniere's disease, endolymphatic Iiydrops ivlth 
vertigo, labyrlnthosls, etc.; or. If endolymphatic hypertension Is not trans¬ 
mitted through utricular valve—endolymphatic hydrops ivUhout vertigo). 

ally or is confined to the ductus cochlearis by anatomic block 
of the utriculosaccular valve or other device vertigo may not 
be experienced at onset. It is not uncommon, however, to 
encounter instances where lymphatic hypertension confined to 
the cochlear ducts for months with resultant cochlear dis¬ 
ability suddenly diffuses through such anatomic block to the 
vestibular spaces with a resultant sudden vertigo. In some 
instances this sudden diffusion and dilution of cochlear lym- 
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phatic hypertension into a large space results in a decrease of 
tension and distoition in the cochlear duct and scalae with 
resultant gain in hearing following the severe vertigo (Cases 
IV and X). 

Macular, or ampullar ischemia (see Fig. 8) produces a ver¬ 
tigo of specific type dependent upon the neuroepithelial plaque 
involved. It can occur without cochlear involvement and fall 



Vertigo ( persistent with movement in the affected plone) 

Caloric response Impolred (if end'plote domoge is 
severe and test Is dlecriminotive} 

Piff S. Iichumla >□ maculA or anipullary or««t (pe«U(Io*M£oldrv’a dlseaao). 


under the former blanket of "pseudo-Mdniire’s disease.” It is 
interesting and noteworthy of the punctuate cliaracter of 
angiospastic change in the labyrinth that, following tlie onset 
of a discrete macular or ampullary ischemia and damage the 
patient’s neuroepithelial disability is translated for weeks or 
months as “dizziness” initiated by movement in the specific 
plane of that end-plate. 

The vestibular ganglion cells distributed along the course of 
the vestibular nerve have a richer interlacing of arteriolar 
terminals than is found elsewhere in the labyrinth. Less ves- 
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tibular ganglion cell angiospastic ischemia may result because 
of this collateral support. When ischemia occurs in these pri¬ 
mary neurones (see Fig. 4), however, the vertigo needs must 
be unconfined to end-plate distinction but seen in any and 



Vertigo ( not confined to a discrete plone of movement. Often 
persistent without movement) 

Coloric response impaired (If neural damage is sufficient) 

Flff. 4. Ischemia lu vestibular ganglion cells (psoudo-Ufinlfire’s disease). 

many planes. Until more widespread labyrinthine involvement 
occurs to allocate this vascular dysfunction to the end-organ 
there is no possibility clinically of differentiating this lesion 
from similar change in the central nuclear areas. It again 
has fallen under the looseness of “pseudo-Meniere’s disease.” 

As in segmental angiospasm anywhere in the body, the 
degree and spread of neurovascular dysfunction is individual. 
The pure form of ischemia confined to a discrete vascular 
segment in the inner ear is the exception — not the rule. 
Clinical cases frequently tend to be predominantly cochlear 
ganglionic; or predominantly stxna vascular; or macular or 
ampulla; or vestibular ganglionic, but the relative variations 
are unlimited. The eventual trend is for more widespread 
neurovascular dysfunction and the total syndromes are com¬ 
mon (see Figs. 5 and 6). 
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THEBAPY. 

There are three therapeutic approaches which must be bal¬ 
anced in any case: A. The instigating factors of neurovascu¬ 
lar dysfunction must be obviated. B. Neurovascular tone must 
be brought to normal balance. C. The agents of repair for 
ischemically damaged tissues must be made available. 



Distortion 
Aurol presturfl 
Diplocusii 

Discordant diffuse frequency tinnitus 
Profound impairment 
Recruitment? 

Initial vertigo 
Caloric response good 

PIff. B. Tot«l cootitear Iftcheiiilfi (Mtnttre'e endolymphallc* by- 

dropa vtith Tertlffo, labyrlDthoala. «lo.; or. if endolymphatic byportenilon la 
not tramnnltted through utricular valve—enUoIymphatio hydrops nlthout 
Vertigo). 



A. The instigating factors of neurovascular dysfunction are 
those environmental factors to which the individual has come 
to react in an unfortunate, aberrant manner. Some individ¬ 
uals are more prone to this unfortunate reaction than others 
because of tlieir inherently unstable autonomic nervous mecli- 
anisms. For this reason the family histoiy and prior history 
of the victim of inner ear ischemia affords tell-tale back¬ 
ground of other autonomic dysfunction which in the head 
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segments is prone to fall into the realms of vascular head and 
neck pain, cervical and pharyngeal myalgia, vasomotor rhi¬ 
nitis, or vasomotor labyrinthine ischemia. 



Oiplaeusis 

Oiscordanf diffuse frequency tinnitus 

Profound impairment 

Recruitment 

Vertigo (persistent in oil planes of 
movement and often without 
movement) 

Caloric response impoired ( if 
ischemia persists to point of 
permanent neural damage) 



Fit;. 6. Total labyrinthine lacbemln (M6niere'g disease, endolymphatic hy¬ 
drops with vortlso, labyrlnthosls. etc.). 


The environmental facial's which precipitate a specific neu¬ 
rovascular inner ear crisis are on only rare occasions auto- 
nomic-mediated antigen—antibody reactions from inhalant or 
ingestant exposure — so-called allergic crises in the inner ear. 
Infinitely more commonly the crisis is occasioned by unfortu¬ 
nate reaction to physical environmental change. The most 
common precipitor of vasomotor inner ear crisis, however, v 
upset in the fourth environmental sphere— emotional reaction. 

The autonomic mechanisms are ordinarily prepared for the 
breakdown of crisis, moreoveiy by the vitiating factors of con¬ 
tingent stress — fatigue, coincident infection, and vasospastic 
agents and situations such as overindulgence in tobacco, cof¬ 
fee, or the pendulum-swing of excessive alcohol. 
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Taken individually or coincidentally these many factors 
impinging upon an inherently faulty autonomic mechanism 
conspire to the neuiTivascular crisis of the inner ear. All of 
these factors mttst be weiahed and neutralized as the first step 
in therapy. 

B. Beyond the unmatchable tendency of mture to restore 
neurovascidar balance once the patient is put physiologically 
right witli his environment there are agents in the puny realm 
of drug therapy that contribute to the same end. In general 
these pharmacal helps fall Into two categories — blocking 
agents and smooth muscle dilators. The one neutralizes the 
neural impulse to spasm; the other actively counters spasm 
at the smooth muscle — principally at the ai-teriolar sphinc¬ 
ter’. The literatui’e is full of haphazard and individual refer¬ 
ence to these many agents, but cohesion and common ground 
is too little dwelt on. 

The blocking agents — a large and rapidly growing field of 
interesting drugs: 

1. At ganglion level there are principally teti-aethylammo- 
nium chloride and direct ganglion infilti’ation (in our instance 
principally the superior cervical sympathetic ganglion with 
procaine, dolamine, etc.). Clinical use is limited except for 
the inquiring and academic mind. 

2. At myoneural junction a whole host of drugs take block¬ 
ing action; Tlie so-called antihistaminics, ai-tane, bantliine, 
dibenamine, priscol, procaine, procaine amide, as well ns atro¬ 
pine, hyoscine, ergotamine, etc. For the neurovascular inner 
ear crisis the degi’ee of ischemia and tlie duration of ischemia 
determine the amount of permanent and residual neural dam¬ 
age; hence tlie crisis is a medical emergency. Aggressive 
blockade is reasonable. Our preferred agents are Intravenous 
hyoscine as a stop-gap and intravenous procaine for prolonged 
infusion. To maintain the teetei'ing neurovascular balance 
once a crisis is past we prefer ai’tane and occasionally bena- 
dryl or dramamine orally. 
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Dosage schedules for intravenous blockade vary naturally 
with age, condition, and weight. Basic average doses afford 
some takeoff point; 

1. Hyoscine hydrobromide 0.3 mg. well diluted and infused 
slowly intravenously is usually well tolerated. 

2, Procaine hydrochloride in 0.2 per cent solution (dissolved 
just before use in 5 per cent glucose — or 10 per cent glucose 
if lymphatic hypertension is present) can be infused in total 
first dose of 4 mg./kg. calculated for the individual patient at. 
a rate which is comfortably tolerated but which gives sign of 
useful block — slight thickening of tongue, slight feeling of 
float, etc. Usually this strength started at 30 drops per min¬ 
ute can be quickly altered in rate to accomplish this end 
with complete safety. The “block” should be maintained con¬ 
tinuously for one and one-half hours to two hours once a day 
or twice a day as the case merits. The desired period of block 
naturally should be the dominant consideration, not total milli- 
grammage in the infusions subsequent to the introductory 
first. 

Oral dosage of artane or of benadryl or dramamine varies 
widely. The objective is useful block with minimum side 
effects. This generally entails six to eight-hour interval dose 
and sometimes necessitates the substitution of one drug for 
another because of disagreeable by-effects. 

An initial 2 mg. of artane three to four times a day can be 
increased or decreased as need be. In instances where it is 
not tolerated or doesn’t produce vasomotor symptom control 
dramamine or benadryl in recognized dose can be used alter¬ 
natively. 

After an angiospastic episode oral control may have to be 
continued for weeks or months to inhibit the usual tendency 
to recurrence. 

It should be accented that in most cases vasomotor laby¬ 
rinthine ischemia is unfortunately not seen in the acute angio¬ 
spastic crisis. The otologist in his geogi’aphic orbit can edu- 
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catively correct this in the coming years. Unless the patient 
is seen during or shortly following the crisis or subsequent 
aggravant recurrences there is no neural residuum from the 
ischemia to be regained by intravenous blocking measures. 
To apply such aggressive therapy to established neural residua 
would be gross overtreatment. The patient having residua 
from an angiospastic crisis in the recent past deserves, on 
the other hand, consideration from the standpoint of a pro¬ 
phylactic regime designed to prevent the usual trend to future 
recurrence. This embraces phase one of therapy — the cor¬ 
rection of those environmental and contingent factors that 
instigate neurovascular dysfunction—and continuous or inter¬ 
mittent oral therapy that will tend to this same end. 

Smooth miiscU dilutinu ayenta are more familiar in average 
therapy than is appreciated; nicotinic acid, roniacol, the 
nitrites (sodium, amyl, nitroglycerin), ethyl alcohol, tricliloro- 
ethylene, papaverine, histamine, adrenalin (in physiologic 
concentrations), etc. Our prefeimed agents for the acute crisis 
are intravenous papaverine or intravenous sodium nitrite for 
the stopgap and nicotinic acid added to the procaine solution 
for prolonged infusion. To maintain a vasodilating tendency 
over an extended period of oral maintenance therapy, nico¬ 
tinic acid, or, where untoward side effects prevent its use, 
B pyi’idyl carbinol (roniacol) are preferred. Modest, thera¬ 
peutic doses of alcohol are useful also. 

Nicotinic acid is added to the intravenous procaine infusion 
in “a h'iarinitial quantity of 5!Ln)g=_to_tl'? In subse¬ 

quent infusions this amount is varied up or down in the indi¬ 
vidual to correlate “mili float” with “mild flush” as a well 
balanced block and dilation. 

Adrenalin may be added alternatively or additionally to 
nicotinic acid in the infusion in amount of 0.025 mg, to the 
260 cc. of diluent as a physiologic vasodilator which also has 
the merit of increasing heart action. 

Averagely nicotinic acid or roniacol are used orally four to 
six times a day. To stabilize dosage in relatively unstable 
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reactoi-s, they should be taken on an empty stomach, and the 
initial 50 mg. dose should be increased or decreased to a level 
giving occasional dilating sign. 

C. Tlie agents of repair for iscliemically damaged tisstie 
are both exogenous and endogenous. The basic facts of their 
mode of action are little understood. The first cells suffering 
ischemic damage are not the neurones of the end-organ but, 
rather, the endothelial cells lining the capillaries. The mis¬ 
fortune of ti'ansudate results. It can be said that early 
restox-ation of the capillary endothelium is the goal of repair 
therapy. The cells of the end-oi’gan will inevitably restore 
within the limits of ii-revei'sible change if the integrity of the 
capillary is re-established. 

Exogenous reparative agents are principally ascorbic acid, 
vitamin B factors, and vitamin E. j /i * 

Asoi’bic acid is added routinely to the procaine infusion in 
amount of 1 mg. per cc. of diluent. There is evidence that it 
increases the tolerance to procaine and there is a mass of data 
available to demonsti-ate its effectiveness in endothelial repair. 

Two hundred and fifty mg. to a gi’am of ascorbic acid is 
combined with the vitamin B complex for daily oral main¬ 
tenance. 

We as yet have little background for commenting on the use 
of vitamin E. 

Endogenous reparative agents within the realm of our 
knowledge are principally thyroid and the steroid hoi-mones. 

Hypothyroidism of less than myzedema gravity is a clinical 
commonplace. It frequently is not a single entity but rather 
one evidence of a disordered endocidne chain. The whole pic¬ 
ture of this complex is beyond our present hoidzon, but, at 
least, thyroid extract is a supplemental agent which is avail¬ 
able to us, though it may not be the complete answer. When 
used in the role of a therapeutic accessory in the patient hav¬ 
ing general hypothyroid evidences it has a place. We have 
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found the patient's symptoms of fatiguability, chilling, slug¬ 
gishness, skin thickening, lip pufflness, etc., to be more helpful 
in its indication than the basal metabolic rate. 

We cannot yet define the place of cortisone or the adreno¬ 
corticotropic hormone. It is our impression that it will have 
place in aborting recurrences in stria vascular ischemia in the 
early stages of development of lymphatic hypertension. 

During certain age periods and under some circumstances 
of endocrine imbalance or absence, supplemental male or 
female se.x hormones are essential to stabilize neurovascular 
function. This is particularly tru e at t he climacteric and when 
_ear syragtoms of pressure, impairment, tinnitus, etc~are e.x- 
acerbated i-egularly in relation to the menstrual cycle. 

Five to 10 mg. of methyl testosterone daily in some recur- 
j:?nt labyrinthine ischemic patients in the male climacteric, or 
0.1 to 2 mg. of diethylstilbestrol in the female climacteric can 
"produce vasomotor stabilization not othenvise obtainable. 
Where the vasomotor aural symptoms aggravate consistently 
in the last two weeks of the menstrual cycle, 10 mg. of methyl 
testosterone daily during this period for one or two consecu¬ 
tive cycles can be corrective. 

Specific endocrine dosage varies so widely with the patient 
and the product that the individual otologist should provide 
himself with a background of his own reading or from his con¬ 
sultant endocrinologist before embarking on this phase of 
treatment 


CASE REPOBT3. 

Following are reports on cases illustrating the various types 
and combinations of types of vascular ischemia of the inner 
ear. Special otologic examination made repeatedly in each 
case during the course of the disorder ruled out the middle 
ear as the source of symptoms and impairment by means of 
frequent tubal recheck and tuning fork and/or bone conduc¬ 
tion audiometric testing. 
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Where pertinent systemic physical conditions coexisted with 
the labyi'inthine disability notation will be made. General 
examination including cardiovascular system, serology, fundi, 
cranial neiwes, etc., may be assumed to present no related 
findings unless specifically mentioned. Pertinent reference to 
situations of physical or emotional stress seemingly so impor¬ 
tant in the production of or exacerbation of these conditions 
will be occasionally made. 

Since in most of these cases during the acute phase of the 
vasomotor crisis repeated intravenous injections of 260 to 500 
cc. of a 0.2 per cent solution of px’ocaine hydrochloride in 6 or 
10 per cent dextrose solution with one-twentieth mg. of adren¬ 
alin hydrochloride and 600 mg. of ascorbic acid were used, 
reference to such therapy for purposes of brevity in the case 
repoi-ts will be merely as "intravenous procaine." In some of 
the cases 50 rag. of nicamin replaced the adi'enalin in the 
mixture, and where such was the case due notation will be 
made. Many other oral and intravenous vasodilators and 
blocking agents have also been used as substitutes for or in 
conjunction with intravenous procaine. We feel that each of 
the pharmacologic agents mentioned on the previous pages 
have due place in inner ear therapy. One cannot be used rou¬ 
tinely to the exclusion of the others. 

Vasomotor Ischemia of the Cochlear Oangllon Cells (sec Fly. 1). 

Case 1: A. G., female, age 23, complained of steady tinnitus In the left 
ear of several weeks' duration. Her middle ears were normal. The tin¬ 
nitus was similar In tone to the high frequencies which were very mini¬ 
mally down on the audiogram (see Fig. 7, upper). She was given one 
intravenous procaine Injection, The tinnitus disappeared and did not 
return. Fig. 7 (lower) shows the audiogram four days later. 

Comment: The amount of Involvement here is minimal and such cases 
are frequently neglected because of the lack of associated hearing loss or 
vertigo. As ischemia Increases In severity and extent, permanent dis¬ 
ability develops. 

Case 2: This is a more severe example of cochlear ganglion cell 
Ischemia. 

A. R., male, age 45, had suffered from chronic vasomotor rhinitis 
for 20 years. On March 30, 4950, the patient complained of tinnitus of one 
day's duration in the left ear. The audiogram (see Pig. S, upper) showed 
signlflcant inner ear Impairment on the left. He was given three intra¬ 
venous procaine Injections plus oral niacin during a period of 10 days. 
By April 10, 1950, the tinnitus was gone, but the audiogram (see Pig. 8, 
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lower) 1^33 still soniewJiat down OmJ niacin was continued He drore 
much of the subsequent night through a storm and the following night 
attended a party until midnight The next morning after this fatiguing 
activity be had sharp tinnitus on awakening, and his audiogram was 
down ognln (see Pig 9, upper) Intravenous procaine promptlj relieved 
tho tinnitus except for minimal background uolae. After two additional 
Intravenoufl procaine Injections he bad to listen very carefullj for the 
finest of tinnitus and his hearing woe virtually normal (see Pig fl, lower) 
He was advised to continue oral nlaclu for a safety marginal six weeks 
and to use it Intermittently thereafter at premonitory sign of vasospastic 
recurrence. 

Vatomotor IicheHiin in the Stria Vnacularlt (ace Fig 2) 

Caar 1 A. long slundlug repeatedly troublesome case for which laby 
rlnthotomy or streptomycin destruction ot the labyrinth was proposed 
Fortunately, however, changing to a less rigorous and tension producing 
Job has alloNlated her symptoms. 

T. It, female, age 43, was first seen on April 8, 1948 She gave the 
history of onset of bilateral tinnitus and pressure sensation In the ears 
without vertigo In July, 1947 At that time she was seen at another office 
and this audiogram obtained (see Fig 10, upper) She was treated b> 
infiatlon and nicotinic acid during the winter months of tliat year with 
Improvement In the tlnnlHia on the right but persistence on the left Sbe 
was first seen by us seven months later (see Fig 10, lower) Examination 
reveoled her drum heads and middle ears to be normal After eight 
Intravenous histamine injections plus oral niacin the tinnitus was less, 
although it was still quite constant on the left, and the bearing was 
improved (see Fig 11 . upper) Subsequent to an extreme chilling, she 
deNeloped a sharp Inerease In the Unnitns (see Fig 11, lower) Communl 
tatlon with her Internist revealed ho had previously given her thyroid, 
because of other hypothyroid symptomo. Sbe was told to resume thyroid 
as well as to continue her oral niacin, and drop an overload of extra 
curricular activities. She was next seen seven months later, at which 
lime she had only occasional tinnitus In the left ear when exposed to cold 
An amailng return of acuity was noted (see Fig. 12, upper). 

Six months later on return examination she complained that she had 
for some time noted fiuctuatlng but continnous tinnitus, dlplacusls. aural 
pressure, and distortion of sound In her left ear Symptoms usually 
increased Just before and during her menstrual period Mild vertigo and 
soma peculiar nausea and vomiting were recently present She had bad 
some depreciation of bearing in the right ear as well as the left (sec 
Fig 12, lower) She was given dolly Intravenous procaine and one-tenth 
mg. of dlethylstllbestrol daily orally, together with ascorbic acid, vitamin 
B complex, and niacin- In less than a week her head symptoms hod 
cleared completely, but several days later in bearing an overload of spe¬ 
cial responsibilities she developed a roar In her left ear, distortion, and 
pressure sensation oguin Sbe again was given dally Intravenous procaine 
injections In addition to her oral medications and 1 cc. mercuhydrin was 
added Intramuscularly e>er> fourth day in an effort to reduce the lym 
phatic hypertenalon more promptb After nine Intravenous Injections her 
ears had cleared (see Fig 13, upper) A month later her hearing drop|>ed 
down again to the 30 db level In spite of tbe continued use of her oral 
medications. After five intravenous procaines the hearing was normal 
and dlplacusls gone 

After a vacation trip to Europe she returned to her strenuous work 
and In a matter of weeks she again developed tinnitus, this time bilateral. 



710 


HILGER & GOLTZ ; INNER EAR THERAPY. 


with aural pressure and hearing impairment in the left ear (see Pig. 13, 
lower). There was no vertigo. She also at this time developed asthma 
for the first time in her life. Oral niacin, ascorbic acid, diethylstilbestrol, 
and B complex hadn’t prevented the return of ear symptoms. She was 
told to discontinue the vasoconstrictor histaclopane which she had been 
using for her asthma and was given 100 mg. of cortisone dally for four 
days. Pour days later her asthma was vastly better. She was maintained 
on cortisone dally for three days and then on alternate days for an addi¬ 
tional three weeks, but the lymphatic hypertension with tinnitus, hearing 
impairment, and aural pressure was unrelieved. 

One month later she was hospitalized for two days because of an acute 
vasomotor upset — this time in the right labyrinth — with pressure sensa¬ 
tion, tinnitus, and vertigo. She was readily controlled by procaine, but 
symptoms recurred in a week. She was again controlled with two intra¬ 
venous procaine injections. She continued oral maintenance thereafter 
with artane, niacin, and dletliylstllbestrol. 

Because of these later two episodes of vertigo in the face of her con¬ 
tinued use of oral medications she sought consultation elsewhere and 
streptomycin destruction of the labyrinth or labyrlnthotomy was sug¬ 
gested. This was not followed through, however. Instead she continued 
oral medications, and prophylactlcally took, in addition, sodium nitrite 
100 mg. intravenously at the suggestion of trouble. At long last she 
acceded to our repeated insistence that she get rid of her duties as a 
charge nurse. Six weeks alter surgery had been suggested and refused 
It was apparent that her lighter program and oral medications were 
relieving the lymphatic tension (see Fig. 14, upper). She felt in excellent 
general health, and the tinnitus and aural pressure were lessening. She 
is maintaining on 3 gr. of thyroid daily, niacin, B complex and diethyl¬ 
stilbestrol. ’ilTien on rare occasions she feels the slight nausea which 
usually precedes her vertigo she checks it with artane. Her audiogram 
la practically at normal now (see Fig. 14, lower). 

Case f: This case of vasomotor ischemia in the stria vascularis will be 
briefly discussed without detailed reference to day to day therapy, as it 
was In general quite similar to that used in the previous case. Note 
again the episodes of marked depression of hearing in the lower tones 
with return to normal even after prolonged periods of time. 

E. T,, female, age 60, was first seen in June of 1948, complaining of 
tinnitus, diplacusls, and hearing loss in the left ear (see Pig. 15, upper). 
This had been present for five days and had been associated with vertigo, 
nausea, and vomiting at the onset. She gave a history of a similar epi¬ 
sode occurring two years previously which had cleared spontaneously 
over a period of many months. This time she was given Intravenous 
histamine treatments and oral nicotinic acid and cleared of her symptoms 
during the next two weeks. She remained clear for another two years 
(see Pig- 15, lower) save for an occasional transient minor episode of 
vertigo sometimes associated with minor temporary tinnitus. 

In May of 1950 she had an abrupt return of tinnitus and aural pressure 
in the left ear (see Fig. 16, upper). Daily Intravenous histamine and 
procaine injections were used alternately. About two weeks after the 
onset of the tinnitus and auditory block the patient experienced a severe 
spell of vertigo lasting for several hours, after which her ear seemed 
much cleared and the tinnitus ceased (release of lymphatic hypertension 
through the utriculosaccular valve?). The hearing was dramatically 
improved (see Fig. 16, lower). Unfortunately a few days later the roar- 
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Ids relumed (eee Fig. 17, upper). She Improved during the Summer, 
but during the Foil ear aymptonui developed again, onlf to clear by 
November (eee Fig. 17, lower) alter a severe prolonged period of mucoua 
colitis with severe diarrhea. Whether the dehydration resulting from the 
dysentery or ACTH and cortisone, which were used at this time, were 
responsible for the excellent return of hearing was Impossible to say. 
Two weeks later tlnnltxis and vertigo recurred, however (see Pig. 18, 
upper). By February the audiogram was again normal (see Fig. 18, 
lower) with a complete ohaenoe of tinnitus. Six weeks later the tlunltiis, 
vertigo, and blocking again recurred. Daring the next few weeks the ear 
cleared somewhat, only to recur again with initial vertigo, aural pres¬ 
sure, and hearing Impairment (see Pig. 19, upper). It has since gradu¬ 
ally Improved with treatment so that now only faint tinnitus U present 
(see Pig. 19, lower). 

In virtually every exacerbation In this long and recurring course a 
period of emotional trial preceded recurrence — often accompanied also 
by an episode of mucous colltla Her vertigo It usually only Initial with 
each recurrence, as Is usually the case in endo- or perilymphatic hyper- 
tionsion. Consequently, and in view of the potentially normal cochlea 
present, therapeutic labyrinthine deatrueHon would be a grievous error. 

The patient is being maintained on oral niacin 1(H) mg. four times a 
day one-half hour before meals and at bedtime (a mildly flushing dose 
for her), potassium chloride (Elnsealt) one-third gm. three times a day, 
dlethylsUlbestrol 0.1 mg. dally, and thyroid 80 mg. dally, plus vitamlDs 
n and C. 

Comment: These cases are not exceptional in average oto¬ 
logic experience. They demonstrate tlie remarkable salvage 
in hearing which is possible when the lymphatic tension in 
the labyrinth is relieved. It may recur and last for prolonged 
periods of time, but a good prognosis for recovery is present 
if the high tones are essentially uninvolved. 

Because the flat and rising audiometrical curves of lym¬ 
phatic hypertension, together with the symptom of aural pres¬ 
sure superficially implicate the middle ear, these cases require 
extreme differential care. Accordingly we have in each in¬ 
stance had confirmatory examination and testing done inde¬ 
pendently by three competent otologists. In fact. Case 3 has 
been examined over a period of four years by six different 
otologists to confirm the inner ear source. 


The next tivo cases represent a picture of lymphatic hyper¬ 
tension but have an uncorrectible high tone loss superimposed. 
Whether or not the high tone ganglionic loss in these cases 
resulted from ganglion cell ischemia occurring simultaneously 
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with the lymphatic tension of stria vascular ischemia or inde¬ 
pendently as previous ganglion cell ischemia (as depicted in 
Cases 1 and 2) is impossible to say. 

Case 5: B. D., female, age 69, when first seen on April 14, 1950, com¬ 
plained that for the past six months she had had a hearing problem which 
started in the right ear but later involved the left. It began with roaring 
and buzzing in the right ear, severe vertigo, nausea, and vomiting. Else¬ 
where she had been given a salt-free diet and nicotinic acid. Three 
months before examination the left ear had become similarly involved. 
She frequently experienced vertigo of mild degree associated with an 
Increase in the ever present tinnitus and a disturbing feeling of fullness 
in the ears. In addition to hearing impairment, aural pressure and tonal 
distortion were extremely distressing. The audiogram showed marked 
loss of hearing (see Pig. 20, upper). The caloric response was normal on 
both sides and reduplicated the sensation she had had during her milder 
attacks of vertigo. 

Intravenous procaine completely relieved the tinnitus on the first day 
it was used. After intravenous procaine on three successive days tonal 
distortion and aural pressure were relieved (see Pig. 20, lower). In the 
succeeding six weeks she had nine additional Intravenous procaine injec¬ 
tions and dally oral niacin, ascorbic acid, and B complex. The hearing 
Improved (see Pig. 21) and there was no further pressure or vertigo. 

She was advised of the possibility of exacerbation under the strain of 
her teaching program, and warned to lighten her load at first signs of 
recurrence and resume oral niacin and artane for a prophylactic three 
weeks under such circumstance. 

Case 6; B. A., female, age 68, never had much difficulty with hearing 
until two days before examination. Then, during an anxious, nervous 
period she had a block develop In her ears with a feeling of pressure and 
marked distortion of sound plus a steady pulsing noise bilaterally (see 
Pig. 22, upper). She had also had a persistent sensation of vertigo of 
moderate degree for the two days. Examination revealed both middle 
ears to be clear. Blood pressure was 190/100. Her cranial nerves other 
than the Vlllth were intact She was given 1 cc. of papaverine intra¬ 
muscularly and oral niacin. The next day her hearing was markedly 
improved (see Pig. 22, lower). She has ^en continued on oral paoa- 
verlne and niacin. She has occasional episodes alternating from one ear 
to the other (see Pig. 23. upper and lower) of tinnitus, aural pressure 
and mild vertigo which have been aborted with intravenous papaverine; 
however, her general course has been satisfactory, as shown in her most 
recent audiogram (see Pig. 24). This in spite of blood pressure elevation 
at times up to 260/140. 

Case 7: This is a case of total cochlear vasomotor ischemia (see Pig. 5). 
As the case study will show, the prognosis for the return of function in 
such cases is poor. This la especially true If the hearing tor the higher 
frequencies is nil when first seen following the vasomotor crisis. 

I. R., male, age 53, was first seen on April 3, 1951, complaining of hear¬ 
ing loss and noise in his right ear (see Fig. 25, upper). Eleven days 
previously the patient had been at cemetery services where a wind blew 
against his unprotected right ear tor a prolonged tlpie. Thereafter he 
noticed his hearing drop within a matter of hours, and he developed a 
broad confused noise in the right ear. He had noticed no severe vertigo. 
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but bad had a minor epUode which made him careful of rapid move- 
menta. The sensation of fullness and pressure In his ear was distressing. 
General health had been good previously. He had been seen elsewhere on 
the day after onset and had been started on nlcoUnio add and ronlncol 
tartrate without Improvement, 

Examination revealed normal drum heads and middle ears. There was 
loud voice perception only Inconstantly at contact In the right ear when 
the left was masked. The caloric responses were equal bilaterally. He 
was given intravenous procaine with 60 mg. of nicotinic acid per 250 cc. 
of diluent and was continued on oral niacin, ronlacol tartrate and was 
given artano and vitamins B and C In addition. 

By April 9, 1961 — after five Intravenous procaine Injections — he heard 
soft voice at farther than arm's length In the right ear. There was less 
pressure and tinnitus. 

On April 12, 1961—after nine Intravenous procaine with nlcaroln Injec* 
tlons — he heard voice (although not recognlxable) over the telephone for 
the hrst time. 

There waa no further Improvement with enbsequent vasodilating ther¬ 
apy (seeFig. 36. lower). The patient la being maintained on oral nicotinic 
acid, vitamin B complex, and ascorbic acid because his nervousness and 
depression over the epis^e frequently exclto a transient aural pressure 
and fine tinnitus in the opposite ear. He bos many symptoms suggestive 
of the male climacteric and maintains much better general tone with 
6 mg. of methyl testosterone sublingually twice a day. 

Comment; This case points up the medically emergent 
character of labyrinthine ischemia. Ganglion cells deteriorate 
quickly in the presence of severe ischemia. Hours are impor¬ 
tant. Delay of days and weeks in correction of ischemia 
usually results in severe, irreversible disability. 


The vestibular portion of the labyrinth as a whole or its 
individual segments can be involved by vasomotor ischemia. 

Ischemic impairment of one ampnlla is not uncommon (see 
Fig. 3). 

Case 3: J. N.. mole, age 63, bad had an abrupt attack of vertigo with 
nausea and vomiting two months before examination. He had experi¬ 
enced no fullness of the ear, tinnitus, or bearing loss. He bad bod no fur¬ 
ther spontaneous attacks since the Initial one, but ever since hod a most 
distressing sensation of vertigo when ho moved his bead In the anterior 
vertical plane, aa when looking upward. 

In the face of this persistence one must presume residual Ischemic 
damage to the neuroepithelium of the crista of the anterior superior 
semicircular cnnaL It was of a degree that was symptomatic, yet not 
demonstrable by the crude Inadequocy of the caloric test. His audiogram 
(ace Fig. 26) showed a bilateral high tone hearing Joss which was pre- 
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aumably old. He waa placed on vasodilating therapy orally as a precau¬ 
tion against Ischemic recurrence. So far as the defective signal from the 
damaged end-plate was concerned the patient was reassured that in due 
course the balances of compensation and suppression would rid him of 
the positional annoyance. 

The utricular vascular supply map be involved singly (see Fig. 3). A 
strong sensation of pulsion results. If Ischemia is severe enough to dam¬ 
age the macular end-plate such an affected individual maintains, during 
the compensatory period, a feeling of pitching forward while in motion 
as though being pushed. 

Case 9: L. B., female, age 47, had the sensation of falling forward 
whenever she was in motion for several weeks following a sudden severe 
vestibular attack associated with nausea and vomiting with no apparent 
hearing loss (see Big. 27) or tinnitus. 

Comment: The problem in an instance of this sort is wheth¬ 
er to allocate the lesion to the end-organ or to the central 
nuclear area, since there is no localizing cochlear symptom. 
The problem seems resolved, however, when one appreciates 
the extraordinarily unlikely fact of discrete plane involve¬ 
ment in the diffuse anatomy of the nucleus. 

Where more than a single crista or macular plaque is in¬ 
volved in the vestibule the residual vertigo is more diffuse and 
not limited to production in only one place of motion. This, 
of course, is the more common pictm-e. 

Case 10: The possibility that the utriculosaccular valve described by 
Bast and Anson and others can suddenly release endolymph under pres¬ 
sure from the cochlear to the vestibular side of the labyrinth is illus¬ 
trated by H. P., female, age 42. with a past history of fluctuating hearing 
in the left ear, who developed a marked hearing loss with no perception 
of loud voice which persisted for three days and which suddenly “cleared” 
markedly In a matter of hours coincident with a sudden attack of ver¬ 
tigo. Elxamlnatlon 24 hours after the vertigo showed what she regarded 
now as a comparatively “clear” left ear to be still signlflcantly impaired 
(see Pig. 28, upper). Apparently the unmeasured impairment which had 
“cleared” to this level must have been originaUy very severe. Within a 
week on oral nicotinic acid, thyroid and dlethylstllbestrol therapy there 
was excellent return (see Pig. 28, lower). This same patient, nine months 
before, had had an equally severe lymphatic tensive impairment (see Fig. 
29, upper) persist for five months without treatment and then clear to 
normal hearing promptly after taking nicotinic acid, thyroid and dlethyl- 
stilbestrol orally for a week at that time (see Fig. 29, lower). 

Case 11: That prolonged vasodilator therapy can prove useful in pre¬ 
venting gradual progressive hearing loss and in regaining the recent 
Increment of impairment in a vasomotor cochleltls is evidenced by W. K., 
male, age 60, who was first seen on June 27, 1946, complaining of pro¬ 
gressive loss of hearing and bilateral tinnitus. He had had chronic vaso¬ 
motor rhinitis and bronchitis for over 20 years, exhibiting marked sensi¬ 
tivity to interior dust and to physical change. During the four months 
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preceding examination he and his Intlroatea had noted a disturbing in 
crease in the rate of decline of his hearing (see Fig 30) He has been 
taking oral nlcoUnlo and Tltamln D complex since that titne. His tinnitus 
U now only occasional and hla hearing has improved during the last five 
years (see Fig. 31, upper and lower) 

Cose 12 Yasospasm is not limited to the labyrinthine arterial bed. This 
is illustrated in a case with sluui/tancoHs cerebral and labyriutAine vato- 
H A., male, age 47, was first seen on May 16, 1950, with a com¬ 
plaint of recurrent attacks of vertigo and unconsciousness. These dated 
back two yeara. The first attack had left him hard of hearing In the left ear 
with constant tinnitus on that side. He was unconscious for two or three 
hours at that time. The attacks since bad occurred os often as several 
times a month with severe vertigo the prominent symptom. Unconscious- 
ness frequently but not always accompanied the vertlgenous attacks and 
was associated with numbness of the right hand and leg Neurological 
examination had been negative. His audiogram showed a flat 60 db loss 
In the left ear (see Pig 3S) Caloric testing showed a minimal residual 
response on the left with massive douching. The reaction on the right 
was somewhat delayed but in the main normal 

History revealed that previous to the onset of bis Illness two years ago 
he had done well running a department store In South Dakota. At that 
time ha sold out and bought another store In Minnesota. He then was 
caught In an effort at expansion In the building Jam of the postwar 
period It was at this time that the ear and cerebral symptoms developed. 

The patient's Internist had first treated him aggressively with Intra 
venous histamine and oral vasodilators and bad then bad neurological 
and neurosurgical consultation relative to an Vllltb nerve section. The 
neurosurgeon had suggested labyrinthotomy as a more satisfactory 
procedure. 

It was felt that labyrinthotomy would be purposeful to control the 
vertigo and that there was little barm In dcatroylng the alight cochlear 
reserve, but that it would hardly control the Intracranial vasospasm. 
Accordingly he was urged to retire or unload bii business pressures In 
some manner In an effort to control both his labyrinthine and his intra¬ 
cranial vasospasms, rather than have the labyrinthotomy done to answer 
only half his problem. He was given an oral maintenance dose of nico¬ 
tinic add, artane, and phenobarbltaL 

Since he compiled with this advice be has had only two \ery minor 
momentary attacks of vertigo and no unconsciousness. His hearing level 
remains reduced to the same degree and the caloric response on the left 
remslns virtually absent. 

Vasomotor changes occur in the inner ear of the otosclero- 
tic, too, and an understanding: of this fact may aid in the 
selection of suitable fenestration candidates, and may explain 
some of the eventual failures of fenestration surgery. 

Ca*e 13 3 female, age 41, Is an ototclcrotic who was Judged unsuit¬ 
able for /cBCJtration iurgery In 1946 because she had had recurrent attacks 
of vertigo and exacerbations of right ear Unnltua for two years Her first 
examination audiogram (sec Fig 33, upper) showed the picture of oto¬ 
sclerosis with superimposed labyrinthine stria vascular Ischemia (note 
the depression of the bone conduction on the right side) Pyribenzamlne, 
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a capsule combining amytal, scopolamine, and atropine, and Intravenous 
histamine were used at various times during 1946 to control the vertigo. 
In May of 1947 severe headaches of several days' duration associated with 
Increased roaring in the ears were Immediately controlled by 3 cc. of 
tetraethylammonlum chloride Intravenously on two occasions. Extensive 
effort was made to have her curb her ambitions and perfectlonlsms and 
live within her emotional means. During 1948 she was comfortable save 
for mild seasonal pollenosls. She was also comfortable during 1949 and 
1950 and an audiogram at that time (see Fig. 33, lower) revealed absence 
of the previously lowered bone conduction on the right. 

Comment: In view of the absence of lymphatic hypertensive 
symptoms during the last three years, this patient might 
now be considered more seriously for fenestration surgery, 
although she does have a basic systemic vasomotor instability 
(headache, pollenosis, labyrinthine ischemia) which might at 
any time jeopardize the benefit resulting from the surgery. 

Case li: The post fenestration effects of a vasomotor reacting inner ear 
are shown by J. R., female, age 40. She was first seen on May 31, 1949, 
complaining of hearing loss in both ears of 12 years’ duration. Tinnitus 
was present bllateraUy. No vertigo was complained of. An audiogram 
(see Fig. 34, upper) showed markedly reduced hearing bilaterally. Bone 
conduction audiometry revealed the 2,048 frequency and those higher to 
be markedly depressed. Tuning fork tests confirmed the bone conduction 
audiometry. She was a borderline surgical case. A fenestration was per¬ 
formed on the right ear on June 22, 1949. Postoperatlvely her course was 
good and on Nov. 9, 1949, her hearing recorded an average Improvement 
of 26 db In the operated ear (see Pig. 34, lower). 

On Dec. 27, 1949, she complained of a sensation of pressure, sound dis¬ 
tortion, and hearing Impairment which had been present in her operated 
ear for 24 hours. An audiogram (see Pig. 35, upper) revealed the hearing 
In the operated (right) ear to have dropped off about 10 db from Its pre¬ 
vious level. The fenestrum was patent. The patient had had a nervous, 
anxious 48 hours preceding the onset. This period of anxiety had termi¬ 
nated and It was decided to give her natural corrective neurovascular 
processes opportunity to clear the ear. 

One month later an audiogram revealed the original postoperative 
level regained; however, six weeks after this she was given oral nicotinic 
acid and B complex to be used during symptomatic periods because she 
had come to note that at the time of her menses or frequently at times 
when she was tired or nervously upset she would develop tinnitus and 
aural pressure In her operated ear. In an enthusiasm of overdoing, she 
used the medications most of the time. It controlled her symptoms well. 
Her aggravant periods were minimized. An audiogram (see Fig. 35, 
lower) one year later revealed not only Improvement In the hearing In 
the operated ear, but also Improvement in the hearing In the unoperated 
ear. It Is probable that unsuspected vasomotor cochlear Impairment had 
been present even before operation. 

Comment: Otologists have frequently remarked improve¬ 
ment in the unoperated as well as in the fenestrated ear in 
cei*tain otosclerotics following fenestration surgery. Some of 
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tliese may be cases of otosclerosis in unstable vasomotor- 
reacting individuals who, when tlie emotional strain associated 
with hearing impairment has been lightened by a good fenes¬ 
tration result, regain a more normal general vasomotor tonus 
which in terms of the cochlea may mean improved hearing — 
even in the unoperated ear. 

In otosclerotics with associated inner ear impairment with 
high tone drop we have made it a habit to check thoroughly 
into the neurovascular backgi'ound and give due attention to 
the historical fluctuations of acuity associated with weather 
change, fatigue, menstrual-cycle, or emotional tension. Peri¬ 
odic dependence upon vasodilating and blocking agents, vita¬ 
min concentrations, and hormones where purposeful have paid 
oflf in maintenance of our fenestration results. 

CONCLUSIONS. 

1. The labyrinth is one of the most discrete and sympto¬ 
matic reactors in the field of peripheral vascular dis¬ 
order. 

S. The dead end of therapeutic nihilism no longer applies 
to that large segment of inner ear disorders resulting 
from peripheral vasomotor change. 

S. By aggressive neurovascular stabilization a significant 
segment of imperiled inner car function can be salvaged 
and maintained. 

A. A considerable responsibility rests with otologists to 
teach the early recognition of these vasomotor disturb¬ 
ances, so aggressive therapy can be applied promptly. 

5. The otologist cannot be a narrow surgical technician. 
He has also an important medical mission to perform. 

0. Otology in this regard has a fascinating and an unlim¬ 
ited horizon. 



CONGENITAL TRACHEOESOPHAGEAL FISTULA 
NOT ASSOCIATED WITH ATRESIA OF THE 
ESOPHAGUS* 

Charles F. Ferguson, M.D.,t 
Boston, Mass. 

INTRODUCTION. 

Congenital tracheoesophageal fistula is one of the less com¬ 
mon developmental anomalies, but it has received considerable 
attention dmdng the last 15 years and is now one of those 
anomalies which can be successfully treated by surgeiy. The 
increasing interest in the diagnosis of all congenital defects 
has resulted in the earlier recognition of an increasing num¬ 
ber of cases of tracheoesophageal fistula vnth the usually asso¬ 
ciated atresia of the esophagus, and by this earlier recognition 
more successful treatment has been accomplished. Mortality 
in such cases is steadily decreasing, whereas up to 1939 no 
patient had suiwived surgery. In 1940, Lanman^ reported 32 
cases studied at The Children’s Hospital in Boston between 
1928 and 1938. All but one of these children had the usually 
associated atresia of the esophagus. Thii-ty of these patients 
were operated upon, with a mortality for the series of 100 
per cent. During the following eight-year period (1939-1947) 
at the same institution, Swenson,* in 1948, reported 113 such 
cases, 57 of whom survived surgery—a mortality of only 50 
per cent. 

The purpose of this paper is to point out that there is now 
evidence that there is an increasing number of cases in which 
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and blowing we found the udnd had a vent, but not by the 
top of the gullet. Then we carefully alit up the backside of 
the gullet from the stomach upwards, and when we had gone 
a little above halfway toward the pharynx, we found it hollow 
no further. Then we began to slit it open from the pharynx 
downward, and it was hollow til within an inch of the other 
slit, and in the imperforate part it was narrowei’ than in the 
hoUowed. The isthmus (as it were) did not seem ever to have 
been hollow, for in the bottom of the upper and the top of the 
lower cavity there was not the least print of any such thing, 
but the parts were here as smooth as the bottom of an acorn 
cup. Tlren searching which way the wind had passed when 
we blew from the stomacli upwards, we found an oval hole 
(half an incli long) on the fore aide of the gullet opening into 
the aapera arteria (lower trachea), a little above its first divi¬ 
sion, just below the lower part of the istlunus above men¬ 
tioned." 

Thus there is no question but that over 260 years ago Gib¬ 
son had made a most accurate observation of a congenital 
tracheoesophageal fistula with the commonest of associated 
anomalies (esophageal atresia), in which the fistulous tract 
connects the trachea and the lower esophageal segment (Type 
UI b. of Vogt*). 

In 1878, Lamb’ is credited with having been the first in 
North America to report a case of tracheoesophageal fistula 
without other esophageal abnormalities. The baby died at the 
age of seven weeks. In 1884, Mackenzie,* going back to 1670, 
collected 62 cases of congenital atresia of the esophagus, 43 
of which had a tracheoesophageal fistula, and added one of his 
own. In 1917, Cautley” merely listed from the literature six 
cases of tracheoesophageal fistula supposedly without atresia, 
and Lamb’s case* was one of tliem. He did not discuss the 
cases. In a very complete review of the literature up to 1919, 
Plass" reported 136 cases of the anomaly, all but one of which 
were associated with an esophageal atresia, and that one was 
the case of Lamb noted above. Haight* has taken the time to 
verify these sLx cases listed by Cautley. In addition to tliat of 
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Lamb there were five others. Eppinger’s case was that of a 
congenital tracheoesophageal fistula just above the bifurcation 
of the tr’achea and a normal esophagus. The second case, re¬ 
ported by Vrolik, was considered by Plass as having an asso¬ 
ciated atresia, but according to Eppinger had a narrow eso¬ 
phageal stricture below the fistula. The patient described inde¬ 
pendently by Pinard and Tarnier was also considered by Plass 
to have an atresia, but Haight’s consultation with the original 
reference determined that he had a high tracheoesophageal fis¬ 
tula just below the glottis and no atresia of the esophagus. 
The cases of Richter and von der Water could not be verified 
by consultation with the original papers. 

Vogt,® in 1929, offered the fii’st attempt at classification of 
tracheoesophageal fistula and congenital atresia of the esoph¬ 
agus, but did not mention the possibility of tracheoesophageal 
fistula occurring without atresia. 

Type I. Complete absence of the esophagus. (Very rare 
type.) 

Type II. Atresia of the esophagus with separate upper and 
lower segments, each ending in a blind pouch. 

Type III. Atresia of the esophagus with a tracheoesopha¬ 
geal fistula: 

a. Fistula occurring between the upper segment 
of the esophagus and the trachea. 

■ h. Fistula occurring between the lower segment 
of the esophagus and the trachea (Common¬ 
est type.) 

c. Fistula arising in both segments of the esoph¬ 
agus and connecting with the trachea. 

Ladd' has added a Type IV ( a variant of Type III c of 
Vogt) in which there is an atresia of the esophagus with a 
fistula which arises at the bifurcation of the trachea instead 
of above it and enters the lower segment of the esophagus. 
One of Lanman’s^ cases (listed as Tjrpe III c) showed an 
upper esophageal segment with a tiny tracheoesophageal fis- 
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tula as its only outlet, and a lower segment which also opened 
into the trachea at the same level. In this case the only com¬ 
munication between the upper and lower esophageal- segments 
was a detour via the trachea (Type V of Ladd). Holt, Haight, 
and Hodges'" have suggested adding another classification to 
include tlie subject under discussion—namely, tracheoesopha¬ 
geal fistula without atresia (see Figs. 1 and 2). In 1929, 



Piff 1 Scbematlo drawtna ot a trach«o«iopb^eal (litula without atreala 
of the ««opbacu». (A) Trachea. (D) Flatula. (C) Eaopbarua. From Swen 
•on (J) (p Uf) 

Negus” reported the case of a 45-year-old man who died of 
carcinoma of the lung Postmortem exammation showed a 
congenital opening running upward from the esophagus into 
tile trachea. No symptoms hud been noted which could have 
been attributed to the fistula. This was felt to be due to the 
fact tliat a small valve-like hood of mucous membrane was 
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found on the esophageal aspect of the fistula. This flap may 
have temporarily closed the opening during swallowing and 
prevented the regurgitation of food into the trachea. In 1931, 
Rosenthal'^ in an excellent and comprehensive paper described 
both the gross and microscopic pathology found in cases of 
ti'acheoesophageal fistula. He reported 205 congenital tracheo¬ 
esophageal fistulae occurring in a total of 255 cases of atresia 



Fig 2 Oblique Roentgenogram of intratracheal injection of llpiodol 
showing tracheoesophageal fistula (A) with no atresia of the esophagus 


of the esophagus, including eight of his own. Of this total 
gi-oup of 255 cases, 205 had the commonly associated fistula, 
40 did not have a fistula, and 10 were not autopsied so its pres¬ 
ence or absence was not asceidained. Rosenthal makes no 
mention of fistula without ati-esia of the esophagus. In 1933, 
McKinney^’ reported a patient whom he suspected had a con- 
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genital tracheoesophageal fistula This was a B8-yeai-old 
woman who had for 26 years complained of gagging, vomit¬ 
ing, and a paroxysmal cough associated with and also follow¬ 
ing meals. A gastrointestinal series of Roentgenograms 
showed barium in the right bronchial tree. Although esopha- 
goscopy was negative, bronchoscopy showed what was de¬ 
scribed as a “probable” opening in the tracheal wall from 
which a creamy fluid was emanating; however, this cannot be 
regal ded as a proven case of congemtal fistula. 

It was not until 1939 that a successful cure of a case of tra¬ 
cheoesophageal fistula was first accomphshed. In that year 
botli Ladd and Leven successfully operated upon the first 
patients with congenital tracheoesophageal fistula associated 
with atresia of the esophagus. Leven’* repoided his case in 
1941 Ladd’s* case was 24 hours older but was not reported 
until 1944. In 1939, also, Imperaton* reported the first 
attempt to make a surgical closure of a congenital tracheo¬ 
esophageal fistula without an associated atresia. This was an 
intereshng case of a six and one-half-year-old boy who had 
been treated for years as a difficult feeding problem It was 
thought that he probably had a stricture of the esophagus so 
the esophagus was dilated several times Regurgitation of 
food continued, and the patient went through many bouts of 
bronchopneumonia Wlule swallowing a string m preparation 
for one of the dilatations of the esophagus, the strmg sud¬ 
denly went through a congenital fistula into the trachea and 
produced marked respiratory difficulty. Emergency tracheot¬ 
omy was necessary. When tlie patient was six years old. Dr 
Chevalier L. Jackson demonstrated bronchoscopically a slit- 
like fistula 1 3 cm in length in the region of the third, fourth 
and fifth tracheal rings. Imperaton closed this fistula in two 
operations through a cervical tiacheotomy incision and the 
patient thenceforth did most satisfactonly. In 1940, Lanman,' 
in a very thorough paper, reviewed the literature and pre¬ 
sented 31 cases of fistula in 32 patients with esophageal atresia 
treated at The Childien’s Hospital m Boston. In 1941, Gen- 
genbach and Dobos" stated that although tracheoesophageal 
fistula without atresia exists, such conditions are obviously 



726 FERGUSON: CONG. TRACHEOESOPHAGEAL FISTULA. 

quite rare. They did not mention Imperatori’s case, but re¬ 
ported two patients of their own who were proven to have 
congenital ti-acheoesophageal fistula without .atresia, and one 
in whom the possibility was suspected clinically but never 
proven. The first was a thi'ee months old baby girl who had 
had a history of repeated respiratory difficulty associated with 
attacks of cyanosis since birth. She had regurgitated many 
of her feedings and cyanosis was associated with feeding. 
Barium studies showed no esophageal obstruction, but the 
barium entered the trachea. This was suspected to be due to 
a faulty deglutition mechanism of the epiglottis. Following 
the ingestion of the barium mixture the baby developed a 
severe bronchopneumonia and died. Autopsy, however, showed 
a small tracheoesophageal fistula 4 mm. in diameter located 
3 mm. above the bifux'cation of the trachea. 

The second patient was a ten months old baby girl who 
since the third day of life had experienced attacks of cyanosis 
and coughing while feeding. She had been cyanotic at birth 
and also had had repeated attacks of bronchopneirmonia, 
Bronchoscopy by Dr. Holinger in Chicago showed a small ori¬ 
fice 2 to 3 cm. above the bifurcation of the trachea, tlu’ough 
which clear frothy fluid exuded. An apparent esophageal 
obstruction was encountered 19 cm. from the teeth. There is 
no record of therapy in this case, and since she was still living 
at the age of two years she obviously did not have esophageal 
ati'esia. 

The third patient was a two and one-half months old female 
child who had the same type of history with a persistent cough 
since three weeks of age, when she began to have choking and 
cyanotic attacks associated with feedings. Esophageal lipiodol 
injection was performed, following which fluoroscopic and film 
studies were made. On the films lipiodol was seen in the left 
main bronchus and trachea. The diagnosis was made only on 
this evidence, as no definite fistula could be demonstrated. 
Neither esophagoscopy nor bronchoscopy was permitted, and 
a fistula was merely suspected. 
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In 1946, Leven and Lannin,” in a discussion of 41 cases 
from the University of Minnesota Hospitals, mentioned Hvo 
patients who had a tracheoesophageal fistula without ati-esia. 
Three cases in this series had a simple atresia without fistula, 
and the otlier 86 the usual combination of fistula with atresia. 
They state, however, that diagnosis before autopsy is extreme¬ 
ly difficult because tlie fistula may be small, symptoms incon¬ 
stant and the diagnosis open to question. 

Although nearly 100 patients with esophageal atresia had 
been seen at The Children’s Hospital in Boston up to 1946, 
none had been diagnosed as a congenital fistula unassociated 
with an atresia of the esophagus. 

The fifth case in this present series is an autopsy report of 
that first patient with a fistula without atresia. 

In 1946, Holt, Haight and Hodges,” in a series of 46 cases 
fi-om the Univei-sity Hospital in Ann Arbor, Mich., mentioned 
one case of congenital tracheoesophageal fistula \vithout atre¬ 
sia. In 1948, Haight* repoi-ted the second case wliich he had 
seen at the University Hospital and is now credited with hav¬ 
ing reported the second successful operation on a congenital 
fistula witliout atresia. The only two cases reported in which 
the anomaly was recognized by endoscopic methods were those 
of Imperatori' (bronchoscoped by Jackson) and Gengenbach 
and Dobos” (examined by Holinger). 

INCIDENCE. 

In a discussion on the incidence of traclieoesophageal fistula 
without atresia it is impossible to obtain accurate information 
because of the paucity of cases reported. In the past it was 
nearly always considered that the fistula occurred in conjunc¬ 
tion with an atresia of the esophagus. Many cases of fistula 
with an otlierwise normal esophagus must have been missed, 
and the incidence, therefore, may be much higher than one 
would suspect even at the present time. With more wide¬ 
spread knowledge that such anomalies do occur, and with 
better diagnostic methods employed in patients with vague 
gastrointestinal and respiratory complaints, the incidence may 
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be found to be even higher in the future. For the present, 
however, the incidence will have to be considred on the basis 
of cases with associated esophageal atresia. In 1948, Haight** 
stated that during the preceding 12 years 63 infants with con¬ 
genital atresia of the esophagus had been seen at the Uni¬ 
versity of Michigan Hospital and that of these, only two had 
a fistula in the presence of an othei'wise normal esophagus. 

In an excellent article on incidence and possible etiology of 
this condition, Ingalls and Prindle*® reported a study of 107 
cases of infants with esophageal ati-esia, 102 of whom had an 
associated tracheoesophageal fistula. All of these patients 
were seen at The Children’s Hospital in Boston from 1936 to 
1948 or wei-e born at the Boston-Lying-In Hospital between 
1934 and 1945. They found that six cases had occmn-ed at the 
Boston Lying-In Hospital during this period where 30,497 
live bii'ths were repoi'ted (one was stillbom). On this basis 
they estimated the frequency of tracheoesophageal fistula in 
the Boston area as at least 0.2/1,000 live births, the major 
variable being the missed case (stillborn) and asphyxia! death 
in which no autopsy is performed. They quote Murphy, who 
reported, in 1947, 13 cases in 166,451 live births in Philadel¬ 
phia in a five-year period—an incidence of less than one in 
10,000. A study of the literature revealed no case of true 
ti’acheoesophageal fistula which recurred as a familial trait in 
successive generations. Mackenzie,® however, reported the 
condition in three children of the same generation fathered by 
one man but born of different mothers. Lanman’s* series of 
32 patients included in the same family two children with 
tracheoesophageal fistula and esophageal atresia (Type III b 
of Vogt®). One was a boy born in 1932 and the second a girl 
born the following year. In 1939, Grieve and McDermott-® 
reported two cases in successive male births in the same fam¬ 
ily in 1937 and 1938. Both of these babies died and postmor¬ 
tem examinations were perfonned. The fistula entered the 
lower esophageal segment (Type III b). An interesting fea¬ 
ture is that the mother and father were third cousins. Ingalls 
and Prindle*® state that in their series the condition occurred 
more often in males than in females, with a ratio of 62:45; 
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In a discussion of possible causes for such maldevelopment, 
Rosenthal" refutes all theories except that of altered cell 
growth along the lateral ridges. This defective or absent 
growth of the septa would result in a fistula, whereas deficient 
growth of entodermal cells in the doi’sal wall of the foregut 
would result in atresia of the esophagus. 

It had been considered by Kreuter’’ that esophageal atresia 
was the result of cessation or retardation of growth of tlie 
esophagus at a stage when the tube had become a solid bar 
of tissue with no lumen. This condition supposedly is pro¬ 
duced by proliferation and concrescence of the epithelial lining 
of the esophageal tube. Later on, in the normal course of 
events theoretically the lumen is re-established by vacuoliza¬ 
tion followed by coalescence of the vacuoles; however, Rosen¬ 
thal considers this theory untenable because Ffirssner” dem¬ 
onstrated that the "solid bar" stage does not appear until the 
20 mm. embryo, yet the tischeoesophageal anlage is well 
formed and the trachea is completely separated from the 
esophagus normally by the 4 to 6 mm. stage. The finding of 
the anomaly in these young embryos under 18 mm. (described 
by Ysander, Gruenwald and Minot) is concrete evidence for 
the refutation of this theoi'y. In adddition there is apparently 
some question as to whether the above described process of 
obliteration of the lumen into the "solid bar” stage with even¬ 
tual vacuolization and re-establlshment of the lumen occurs in 
the process of normal development of the embryo. Schridde’' 
found in an extensive study of 60 human embryos a normal 
lumen in the esophagus at all stages of development 

Keith and Spicer,” in a report of three cases of malforma¬ 
tion of the tracheoesophageal septum with ati-esia and fistula 
noted the association of a deep origin of the right subclavian 
artery crossing from the aorta to the right side between tlie 
two esophageal segments. Such findings give credence to the 
theory that abnormal pressure of sucli vessels or of an abnor¬ 
mally developing heart might result in the separation of the 
continunity of the esophagus. Rosenthal," however, believes 
that such cardiac or vascular anomalies are the effects rather 
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two completely separate hollow tubes, — the anterior trachea 
and the posterior esophagus. On the ventral suirface of the 
newly formed trachea develop the lung buds. These changes 
occur during the second fetal month so that at the end of seven 
or eight weeks of intrauterine life the trachea and esophagus 
should have been completely sepai-ated and normally devel¬ 
oped. By the time the embryo has reached the 11 mm. state 
it should either have a normal trachea and esophagus, or the 
anomaly under discussion will have been established. The 
cause of such an anomaly as a persistence of an opening 
from one of these tubes to the other (he., tracheoesophageal 
fistula) or a complete obliteration of the lumen of the pos¬ 
terior tube (he., esophageal atresia), is not clear. The defect 
is usually very constant and must be present very eai'ly in 
embi-yonic life. An arrest in development of the septum could 
produce an incomplete separation of the two tubes and result 
in a fistula. Cause for this arrest in one particular area, how¬ 
ever, is the crux of the problem, but the answer is by no 
means clear. This arrest has more generally been regarded as 
the result of a primaiy deficiency in the developmental capac¬ 
ity of the entodennal cells in the lateral masses rather than 
the result of some extraneous factor. The occurrence of the 
same defect in both halves of Ysander's- monster embi'yo 
would tend to substaniate this thesis. In 1924, Ysander de¬ 
scribed an 8 mm. monster embryo of the type Thoracopagus 
tetrabranchius in which there was but one stomach and one 
heart anlage while the esophagus and respiratory apparatus 
were duplicated identically. Each “embryo” presented a typi¬ 
cal tracheoesophageal fistula with associated atresia such as 
is seen in full-term babies. This is the youngest embryo show¬ 
ing such an anomaly. Gruenwald,-^ in 1940, reported the con¬ 
dition in a 9 mm. embryo of about the same relative age. 
Minot=^ reported an 18.1 mm. embryo in the Harvard Embryo- 
logical Collection which had a similar deformity. The associa¬ 
tion of other congenital malformations, especially those of the 
gastrointestinal tract such as the commonly associated imper¬ 
forate anus, or other atresias, makes one strongly consider an 
inherent defect of cellular development. 
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subplacental fluid within the chorion. By connection ivith the 
pericardiai cavity the contents of the recesses might be sub¬ 
ject to pressure changes as the heart fiiied and emptied. Com¬ 
pression of the foregut between the recesses could divide the 
esophagus aiong their dorsai borders and produce the charac¬ 
teristic anomaly under discussion. They change in form rap¬ 
idly as the left one disappears and the right gives rise to the 
superior recess of the omental bursa. In an older embryo 
which still measured only 8 mm., Broman has shoivn the 
anterior ends of these recesses crossing the esophagus and yet 
already below the site of the anomaly. An embryo of 4 mm. 
figured as a whole by Bremer who clearly reconstructed most 
of its organs was used to show how the associated atresia and 
fistula presumably arise. Malformation of the pneumatoen- 
terio recesses perhaps with undue pressure from their con¬ 
tents in a brief period toward the close of the first month 
could produce the anomaly. At 8 mm. it should be well estab¬ 
lished.” 

Dr. George L. Streeter, quoted by Rosenthal” in a personal 
communication, suggested the possibility that tracheoesopha¬ 
geal fistula was produced in the same manner as spina bifida 
and presented this simple analogy. In the stage when the 
neural tube is open, closure takes place not by mesenchyme 
pushing in the entoderm, but by cellular proliferation which 
later results in fusion. If there is a deficiency in the cells 
resulting in altered proliferation and nonunion, the tube re¬ 
mains open (Spina bifida). In the tracheoesophageal situa¬ 
tion the two tubes, a dorsal esophagus and ventral trachea, 
normally are formed from one original tube as has been out¬ 
lined. If for any reason a deficiency in the cells which should 
form the septum causes altered proliferation and nonunion, a 
tracheoesophageal fistula persists. The deficiency in the dorsal 
entodermal cells that were to give rise to the esophagus 
directly above this area may result in its nonformation (f.e., 
atresia). In the very early embryo (presomite stage) the 
anterior termination of the neurenteric canal is in direct prox¬ 
imity to that portion of entoderm where defective growth 
occurs. There may, therefore, be some correlation between 
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than the causes of the development of esophageal atresia. The 
esophageal defect is already present, so during the process of 
development of the vascular tree these early vessels come to 
lie in the most easily accessible positions—namely, in hollow 
spaces in wluch there are no other organs, as in the area 
between the two pouches of the separated esophagus. In Cases 
3 and 4 of the present series it is quite interesting that on 
fluoroscopic examination by lipiodol swallow a posterior eso¬ 
phageal defect was seen running obliquely upward from left 
to right at the level of the second or tlurd thoracic vertebrae. 
This was interpreted as the chai-acteristic appearance of an 
aberrant subclavian artery. At the time of operation in Case 
3 this artery was readily identified as such, and was ligated 
and divided before the fistula was closed. Case 4 of the pres¬ 
ent series also presented the Roentgenologic appearance of an 
aberrant right subclavian artery. Gengenbacb and Dobos’’ 
also suggested that the most plausible theory for this abnor¬ 
mal development was one advocated by Zausch {Arch. f. Path. 
Anat, 239:94:1921), that pressure on the primitive entoder- 
mal sac by the enlarging heart anlage was sufficient to cause 
the anomaly. Rosenthal,'^ however, states that such pressure 
is greater on the trachea tlian on the esophagus, yet it is the 
latter structure which shows atresia. He also feels that there 
is an adequate space between the developing heart and tra¬ 
cheoesophageal anlage. In the paper by Ingalls and Prindle,'“ 
Dr. Frederick T. Lewis, of the Harvard Medical School, dis¬ 
cusses a possible explanation along the lines of abnoimal pres¬ 
sure in the developing young embryo. He quotes a monograph 
by Broman on the development of the omental bursa: 

“In human embryos of 3.4 mm. the common cleft-like cavity 
that later becomes vertically subdivided into the ventral tra¬ 
chea and the dorsal esophagus is closely flanked on either side 
by similar extensions of the peritoneal cavities. These exten¬ 
sions Broman named significantly the right and left ‘pneu- 
matoenteric recesses’ but without recognizing their possible 
relation to fistula and atresia. Any fluid that they contain 
would be separated from that within the amnion and within 
the yolk-sac, but at that stage it would not be separated from 
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and certain commonly aaaociated defects of the cardiovascu¬ 
lar, gastrointestinal, genitourinary, respiratory and skeletal 
systems may represent departures from normal sequences of 
development at about the fifth or sixth week of embryonic life 
caused by agents acting through the mother and the placenta. 
Significant is the association of 20 cases of hydramnios occur¬ 
ring in the total group of 87 mothers of infants with such 
malformations of the esophagus. In this group four mothers 
had twins. In six instances antepartum hemorrhage occun'ed 
(five of these were during the first or second months of preg¬ 
nancy) . Six of tlie mothers suffered from acute infections or 
metabolic disturbances in the first trimester of pregnancy. 
Tliese conditions were listed as acute upper respiratory infec¬ 
tions, pyelitis, appendicitis and pnemnonia. A possible metab¬ 
olic factor in one patient was the ingestion of 30 gm. of qui¬ 
nine for an attempted abortion. 

Ballantyne,’’ Brigham,** Meyer** and Scheurer*’ noted an 
increased incidence of hydramnios associated with these anom¬ 
alies and believed it to be the result of the inabilitj’ of the 
fetus to swallow and absorb amniotic fluid. They considered 
the usually noted dilatation and hypertrophy of the upper 
esophageal pouch in cases of atresia the result of ineffectual 
attempts on the part of the fetus to swallow this fluid. 

Strong and Cummins** give credence to the theory of both 
genetic and environmental factore by stating that the agents 
predisposing to tliis anomaly are to be sought either in the 
reproductive cells from which the child is produced, or in an 
unfavorable intrauterine environment existing during the crit¬ 
ical early period of embryonic life. 

In a discussion of arteriovenous fistula, Reinhoff** states 
that there is in the life cycle of a cell or tissue which is dif¬ 
ferentiating or growing, a period in which that cell is verj’ 
sensitive to its environment, and any injury to it at that stage 
will result in the abnormal growth and development of that 
cell or structure. 

The problem, therefore, still exists and, so far there has 
been nothing but speculation as to possible causes of this, as 
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the establishment of spina bifida and tracheoesophageal fis¬ 
tula. Mackenzie’s” stoiy of three children of the same father 
but of different mothers very strongly suggests an inherent 
genetic factor which may be responsible for the altered cellu¬ 
lar growth in the local area described above. 

Trauma and intrauterine inflammation or infection have 
always been propounded as possible causes of this as well as 
of many other congenital anomalies {e.g., Luschka and Kfebs, 
cited by Rosenthah^. In a paper in 1947 on epidemiological 
implications of developmental arrest, Ingalls and Gordon'” 
discussed agents which could be regarded as possible causes 
of prenatal disease. They divided such agents into three cate¬ 
gories; namely, 1. Infectious (rubella, syphilis, etc.) ; Chem¬ 
ical (nutritional deficiencies, toxic and metabolic distui'bances, 
etc.) ; and S. Physical (meclianical trauma, structural disease 
of the uterus, etc.). It is now generally accepted that an 
infectious agent may produce changes in the developing em- 
biyo of humans, as has been well known for some time in 
other animals, and that often these changes have a constant 
pattern from animal to animal. During the past several years 
since the studies of an epidemic of rubella in Australia it has 
become common knowledge that such an infectious agent as 
this particular virus when contracted by a mother in her first 
trimester of pregnancy very often produces permanent struc¬ 
tural changes in the developing embryo. These changes are 
in the nature of congenital malformations which run a rather 
constant pattern: namely, the association of congenital cata¬ 
racts; total deafness on the basis of Vlllth nerve or cochlear 
malfoiTnations; microcephaly; and various cardiac defects. 
All of these organs affected are in the process of maximum 
embryonic development during the first trimester of preg¬ 
nancy. Mothers contracting rubella after the first trimester 
of pregnancy do not tend to produce infants with such defects. 
In Mongolism, Ingalls has postulated that the specific clinical 
defect produced is a nonspecific function of the stage of 
embryonic development, and not a specific property of the 
individual agent. Ingalls and Prindle,'” therefore, conclude 
that it is possible that congenital tracheoesophageal fistula 
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have been found. Rosenthal” quotes the work of Ladwig, who 
reported a case in which the lower portion of the esophagus 
continued into the posterior tracheal wall, and tlilck circular 
and longitudinal muscle layers and esophageal glands were 
found in the trachea itself. In the posterior tracheal wall 
stratified squamous epithelium extended up as far as the thy¬ 
roid cartilage. LadNvig considered the posterior tracheal wall 
in such cases to be in reality an esophageal structure rather 
than a tracheal structure. Konopacki (from Rosenthal") also 
found squamous epithelial cells in the tracheal mucosa in the 
region of the fistula and an abnormally thick muscular layer 
of the trachea where there were many cross-striated fibres. 
These findings were also corroborated by Gutmann" who noted 
that the muscle fibres of the posterior esophageal wall con¬ 
tinued into the anterior tracheal wall as well. Rosenthal was 
the first to note tracheal structures in the lower portion of 
the esophagus. In three of his four cases studied histologi¬ 
cally, the mucosa of the lower esophagus near the fistula was 
of the tracheal type with pseudostratified columnar epithe¬ 
lium, and in all four cases glands were found scattered 
through the muscle fibres of the esophagus. Respiratory epi¬ 
thelium in the esophagus, however, has been reported before 
in the case of normal newborn infants." 

The location and size of the fistula, as well as the adherence 
of the trachea and esophagus, have a bearing upon the surgical 
treatment of the fistula and upon the difficulties expected to 
be encountered. 

SYMPTOMS AND DIAGNOSIS. 

With such marked improvement in the surgical techniques 
which have brought about a steadily decreasing mortality in 
cases of congenital tracheoesophageal fistula or atresia of the 
esophagus, such cases must be diagnosed early so that proper 
surgical treatment can be instituted. In addition, it must be 
borne in mind that congenital tracheaesophageal fistula does 
exist without an associated esophageal atresia, and that in 
such cases the symptomatology may not be as striking as in 
the usually encountered anomaly which has an associated 
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atresia. In the presence of vague respiratory and digestive 
complaints this condition must be suspected until the possi¬ 
bility of its existence is adequately eliminated. Often there 
may be merely a history of several admissions to the hospital 
for recurring bouts of acute pneumonitis or bronchopneu¬ 
monia. Perhaps the stoiy may be even less striking and the 
patient is considei'ed simply to be unusually susceptible to 
otheinvise insignificant respii’atoi'y infections. In many pa¬ 
tients the persistence of a loose chronic cough may result in 
the diagnosis of chronic bronchitis and no further attempts 
are made to evaluate the situation. With gi-eatly increased 
use of bronchoscopy and lipiodol studies in infants, many cases 
of recurrent bronchopneumonia are now found to be due to 
congenital anomalies of the tracheobronchial tree, such as ste¬ 
nosis of a bronchus, abnormal origin or abnoi-mal twisting of 
a bronchial segment, or partial agenesis of the tracheobron¬ 
chial tree or pulmonary system. Reliance in the simple elimi¬ 
nation of a stenosis or atresia of the esophagus is dangerous, 
as the patient still may have a fistula. 

In many cases of congenital ti*acheoesophageal fistula, if 
the opening is sufficiently small, the baby may be able to nurse 
properly and take his feedings satisfactorily. He may show 
a steady weight gain with no abnormal symptoms. In other 
cases, attacks of choking wliile swallowing may occur with or 
vdthout cyanosis. Very often such patients are able to take 
solid or semisolid food with much more ease than liquids. In 
such patients the possibility of a congenital tracheoesophageal 
fistula should be strongly considered. Attacks of choking or 
cyanosis may occur during a feeding or sometimes at a con¬ 
siderable time after feeding, especially if the infant is placed 
in a prone position as so often is customary. In such a posi¬ 
tion he tends to regurgitate feedings which by gravity pass 
anteriorly tlirough the fistula into the tracheobronchial tree. 
An increased amount of air in the stomach and intestines may 
lead to suspicion of a tracheoesophageal fistula. Inasmuch as 
infants normally have a considerable amount of air in the 
gastrointestinal tract as most of this air is swallowed during 
feeding, it becomes difficult to decide whether the amount is 
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or is not abnormal; however, in cases of fistula, by closing 
the epiglottis as occurs during crying, vomiting, or straining, 
pressure in the tracheobronchial tree is thereby increased and 
air rapidly passes posteriorly through the communication into 
the esophagus and thence dilates the stomach. The crico- 
phniyngeus muscle must also close spontaneously at this time 
so that the air is not passed to the outside through the pharynx 
and mouth, but is forced downward into the stomach and 
intestine, with resultant marked distention. 

There is generally an increased amount of mucus in the 
mouth, pharynx and nasopharynx of such an infant, and very' 
often the mucus may have a frothy appearance. A persistent 
loose, rattling type of cough occurs, and vomiting while cough¬ 
ing is frequently noted. The mucus, however, is not so trouble¬ 
some as in patients with associated atresia of the esophagus, 
where it is necessary to employ constant suction to prevent 
further aspiration into the tracheobronchial tree. 

Clinical examination of the patient may show good nutri¬ 
tion and other wise normal development, as most of these 
babies appear normal at birth, and can maintain adequate 
growth if the repeated respiratoiy infections are properly 
controlled. This is much easier today' with the extensive use 
of chemotherapy and antibiotics. Often, however, other serious 
congenital defects will manifest themselves. The chest usually 
shows coarse rales and rhonchi throughout both lung fields, 
but very often these signs are more localized to the right 
upper lobe. Examination for tactile fremitus indicates an 
increased amount of mucus in the entire pulmonary system. 
The abdomen may be distended and tympanitic especially 
after crying, straining or even vomiting. 

In the presence of choking and cyanosis during feedings, 
passage of a catheter from the mouth to the stomach should 
be the first diagnostic procedure in the case of a newborn 
infant. If an atresia is found, the obstruction is usually met 
when the catheter is 10 to 12 cm. from the alveolar ridge and 
its position with the fluoroscope is seen at the level of the sec¬ 
ond thoracic vertebra. If, however, no difficulty Is encountered 
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Once a fistula is suspected, examination is not complete 
until bronchoscopic and esophagoscopic studies have been per¬ 
formed. These procedures should be used much more common¬ 
ly m the infant age group than Is generally the case. There 
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is no contraindication to the use of these methods even in 
newborn infants, and such procedures at this age are very 
frequently necessary. It is, to be sure, a somewhat more diffi¬ 
cult problem when it is necessary to use a 3 or 3.5 mm. bron¬ 
choscope and a small fistula may be very difficult to visualize 
through such a narrow lumen. The use of a Broyles telescopic 
bronchoscope simplifies the problem as direct visualization of 
the fistula can thereby be accomplished. More careful inspec¬ 
tion of the lower posterior tracheal wall in the region from 
1.5 cm. above the bifurcation downwards should be performed 
as most of the fistulae occur in this locality. In the demon- 
sti’ation of traumatic fistula in adults, Abbott^" has found that 
when the patient has been given a swallow of methylene blue 
prior to bronchoscopy the fistulous tract may be more easily 
seen by tracheoscopic examination as the dye leaks through 
the communication. Such a solution can be injected through 
an esophageal catheter duiung the bronchoscopic procedure in 
an infant, and visualization of the fistula will be much easier. 
It is preferable to shift the baby carefully into the prone posi¬ 
tion wMle this is being done so that dye will run through the 
fistula by gravity. Esophagoscopy should be carried out in 
undiagnosed yet suspected cases, although bronchoscopic ex¬ 
amination is much more apt to i-esult in better visualization of 
the fistulous tract as the tracheal lumen does not undergo such 
wide or constant movements as the esophagus, and the tracheal 
rings add to the stability of the wall. In Haight's" case of the 
four-year-old boy, examination with the 5 mm. esophagoscope 
failed to show the fistula. It was also impossible to see the 
opening from the tz-acheal side through a 4 mm. bronchoscope. 
Wizen a 5 mm. bronchoscope was employed, a large fistula was 
identified although the site of the fistula had not been localized 
by fluoroscopic examination with lipiodol injection nor by 
subsequent study of the films. The oil, however, had been seen 
to enter the trachea on the fii'st swallow, so the diagnosis had 
been strongly suspected. 

A technique which I have previously used to outline a fistu¬ 
lous ti’act between the esophagus and a bronchus is of service 
in the diagnosis of a congenital tracheoesophageal fistula not 
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apparent by routine' methods. A thin latex rubber balloon 
attached to a small, tightly ligated catheter is passed through 
an esophagoscope into tlie lower portion of the esophagus. 
The balloon is then inflated to close the esophageal lumen. 
Another similar balloon, which in addition has a second cathe¬ 
ter passing either tlirough or along the outside of the balloon 
(so that it projects just beyond the balloon’s distal limit) is 
inserted into the very upper portion of the esophagus.. The 
central portion of the esophagus can thereby be distended by 
the injection of air tlirough the second or uppermost catheter 
into the closed esophageal segment. A small amount of lipio- 
dol and air is then injected through the catlieter and the 
increased pressure forces the lipiodol into the trachea via the 
fistula. Very little pressure Is necessary. The fistula can be 
well outlined, and the troublesome question of reflux up the 
esophagus and aspiration of lipiodol through the glottis is 
eliminated. This is of considerable value in the sometimes 
troublesome differential diagnosis of a faulty neuromuscular, 
mechanism of swallowing with regurgitation of lipiodol and 
subsequent glottic aspiration. It also hM the advantage of 
outlining a small fistula which might not be apparent when 
lipiodol merely trickles down the lumen of the esophagus 
under no pressure. 


TREATMENT. 

Befoie proper operative treatment can be instituted, it is 
obvious that a diagnosis of fistula must be made, or at least 
that the presence of a fistula must be very strongly suspected. 
It is most helpful, however, to be able to localize the fistula. 
Early diagnosis is important before the inevitable and irre¬ 
versible changes in the pulmonary system have been produced 
by repeated attacks of tracheal aspiration. Many of the above 
methods of diagnosis must be repeated once or possibly twice 
or even three times before the presence of a congenital tra¬ 
cheoesophageal fistula is satisfactorily eliminated. 

When the diagnosis has once been made, ligation and diid- 
sion of the fistula by a direct surgical approach offers the only 
hope of satisfactory cure. It has been found that chronic or 
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recurrent pneumonitis is an indication ‘for early operation 
rather than a contraindication to it. A pulmonary infection 
will not subside until the communication between the trachea 
and esophagus has been tightly closed. Gavage feedings 
should be instituted as soon as the diagnosis is made and em¬ 
ployed through as short a period of waiting as possible prior 
to operation. As soon as the baby’s condition permits, thorac¬ 
otomy should be perfomed. 

In cases of traumatic pei’foration of the esophagus causing 
a tracheoesophageal fistula, Clerf and his associates^’-’® have 
used a bead of silver nitrate or ci’ystals of sodium hydroxide 
applied by esophagoscopic methods to cauterize the borders of 
the fistula. These methods, however, do not seem appropriate 
or feasible in a case of congenital tracheoesophageal fistula in 
an infant. In such instances direct surgical approach should 
be used. 

The present low operative mortality in cases of tx'acheoeso- 
phageal fistula, even when anastomosis of the two segments of 
an ati'esia of the esophagus is carried out, is due in pai't to 
improvements in surgical technique. A good deal of credit, 
however, must be given to a better understanding of the pre¬ 
operative and postoperative care of the infant. He should be 
observed in the hospital for at least 24 hours. During this 
period of time it is impoifant to evaluate his state of nutrition 
and hydration. If parenteral therapy is indicated, it should be 
used with understanding. Sucli infants should not receive un¬ 
necessary parenteral fluids. The over-zealous use of saline 
solution with resultant retention of the sodium ion is a com¬ 
mon cause of postoperative edema in these small patients. Five 
per cent glucose in water, or, if the serum protein is found to 
be low, concentrated albumin solutions are of value. Complete 
blood studies are performed preoperatively. In general, if the 
red blood count is below 4,500,000, a small blood transfusion 
may be of assistance. If the red blood count is over this more 
or less arbitrary level, a transfusion of plasma alone might be 
considered. Each case, however, has to be decided upon its 
individual findings. Chemotherapy or antibiotic therapy is 
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instituted prophylactically because of the always present or 
potential danger of pulmonary infection. Sodium sulfadiazine, 
penicillin, or aureomycin are given in adequate dosage, de¬ 
pending upon the size of the infant. Atropine is the only other 
preoperative medication. In cases where cyclopropane anes¬ 
thesia is used, narcotics are found to be too depressing to the 
respiratory system of a young infant. When an adequately 
trained anesthetist is available, cyclopropane has been found 
to be the most satisfactory anesthetic agent. With this tech¬ 
nique a high concentration of oxygen may be given constantly, 
and with an intratracheal tube in place positive pressure infla¬ 
tion may easily be resorted to if necessary. The advantages 
of positive pressure are obvious. Cyclopropane may be given 
either with a tightly fitting face mask or by an intratracheal 
tube. An intravenous cannula already inserted into an ankle 
vein before the operation begins is of great value before the 
operation is completed. 

As a result of the pioneer work of Ladd,* Lanmsn* and 
Leven,'* and the further clinical experience and research of 
Gross,” Haight,* Swenson,*' Ladd,** Daniel*’ Humphreys*' and 
others, vast improvements in this specialized thoracic surgical 
technique have been made, and the procedures are now more 
simplified. Their techniques have been carefully and ade¬ 
quately presented in the literature. Tivo surgical approaches 
have been used in performing the thoracotomy; namely, a 
retropleural or a transpleural exposure. The former method 
has the advantage of maintaining a sterile. Intact pleural cav¬ 
ity so that infection or possible leakage from the site of the 
fistula does not cause significant trouble, ns drainage is to the 
outside. 

In the retropleural approach a curved incision is made on 
the right behveen the spinous processes and the scapula. The 
incision is curved downward and outward. Portions of the 
third, fourth and fifth riba are resected posteriorly, but tliis 
causes no deformity as the bony defects in an infant are very 
quickly bridged by callous formation. The 'mediastinum is 
opened by reflecting the pleura from the thoracic cage and 
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the azygos vein is brought into view as it traverses the esoph¬ 
agus. The vein is doubly ligated with black silk and divided 
between the ligatures. Some difficulty may be encountered in 
separating the trachea from the esophagus as these two struc¬ 
tures are in intimate contact, especially in cases where a fis¬ 
tula is present. Dissection is then carried upward with care, 
and the vagus nerve must be constantly protected. When the 
fistula has been identified, it is freed up as completely as 
possible and doubly ligated with fine black silk. It is then 
divided between the ligatures and the severed ends of the 
fistula closed with a row or two of black silk sutures. A sim¬ 
ple ligature may result in sloughing and the re-establishment 
of the patency of the fistula. For this reason a satisfactoiy 
closure is recommended in addition to ligation and division. 
Haight has suggested the repositioning of a bit of fat between 
the closed surfaces in order to prevent the recanalization of 
the fistula. He also advises the use of fine suture material and 
an ample cuff of tissue. A double row of sutures on the cuff 
of both the trachea and the esophagus is of value if sufficient 
room is available. Routine closure of the chest wound is 
employed. 

In the transpleural approach a cuiwed incision is made 
above the right breast and the pectoral muscles ti’ansected. 
The chest is entered in the third interspace by dividing the 
second and third costal cartilages. The pleura is then opened 
behind the phrenic nerve and dissection carried backward 
behind the esophagus. The trachea and esophagus are then 
carefully separated and the fistula doubly ligated, divided and 
closed in a manner similar to that used in the retropleural 
approach. The pleural flap is then sutured with interrupted 
silk sutures and the chest closed in routine fashion. Just 
before the skin is completely approximated, all blood and air 
are aspirated from the chest through a catheter which is 
quickly withdrawn as the last suture is tied. Tliis helps great¬ 
ly in the rapid expansion of the lung. 

Postoperative care of these little patients is most impor¬ 
tant. They should be watched very carefully by special nurses 
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adequately trained in the postoperative care of thoracic sur¬ 
gical patients. Adequate hydration is niaintained but the cir¬ 
culation must not be overloaded with fluid. Again the warning 
regarding over-zealous use of saline solution must be repeated. 
Frequent determinations of serum protein should be made, 
and serum albumin or plasma therapy instituted if adequate 
levels are not maintained. An infant after closure of a tra¬ 
cheoesophageal flstula should be able to take fluids satisfac¬ 
torily by mouth after recovery from the anesthesia. Chemo¬ 
therapy and antibiotic therapy are continued to bring the 
patient through the immediate postopei*ative period, if possi¬ 
ble, without the development of infection. 


CABE REPORTS. 

Ooje J. L. R., Record No 316641 (courtesy Dr. Swenson) Birthday 
March 7, 1947 This threenlay-old baby girl was referred to The Children’s 
Hospital on March 10, 1947, with the story that she had appeared per¬ 
fectly normal at birth except for rapid respirations On the following 
day during her first feeding she experienced serere gagging, choking and 
marked cyanosis Further feedings precipitated the same dlfficnltiet, so 
oral feedings were stopped, and she was placed on parenteral fiulds and 
Intramnscvlar penicillin therapy She was then referred to The Children’s 
Hospital for diagnosis and further treatment. At the time of admluion 
the baby was lethargic, but well developed and well nourished She had 
a feeble, high pitched cry Respirations -were rapid and mostly of the 
abdominal type. The breath sounds were diminished, especially, at the 
left base, and occasional rales were heard throughout both lung fields 
The heart sounds were regular and the rhythm was normal There were 
no murmurs, and the heart did not appear grossly enlarged The reflexes 
were weak, and the baby seemed to be ^neraUy hypotonic 

Shortly after admission Uplodol studies showed no obstnictlon of the 
esophagus, but halfway between the carlna and the Inlet of the thorax a 
deflklte fistula was visualised running obliquely downward from the tra¬ 
chea into the esophagus (see Figs 4 and 6). It appeared to be about 
1 to J mm In diameter At the bifurcation of what appeared otherwise 
to be a normal tracheobronchial tree, the right upper lobe bronchus 
originated from the trachea (see Fig 6). Fluoroscopic examination of 
the chest showed a heart which was considerably enlarged and produced 
a alight iKJsterior displacement of the esophagus The lungs were Irregu¬ 
larly byperrentllated with moderate engorgement of vessels, but no defi¬ 
nite aspiration pneumonia could be detected. It was felt that the baby 
had a congenital malformation of the heart with a probable shunt to the 
pulmonary circulation, possibly on the basis of a patent ductus arteriosus 
or an Interauricular septal defect On the following day under cyclopro¬ 
pane anesthesia, thoracotomy was performed using the retropleural 
approach The esophagus appeared grossly normal The opening of the 
flstula Into the trachea seemed to be about 3 to 6 mm., but was smaller 
on the esophageal side. It was ligated, divided, and the tracheal and 
esophageal openings closed. The baby seemed to withstand the proee- 
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dure satisfactorily On the following day, however, she again developed 
cyanosis with feedings, and It was felt advisable to perform a temporary 
gastrostomy The attacks of cyanosis continued, however, In spite of only 
gastrostomy feedings Serum protein was only 4 6 mgm. per cent, so 
serum albumin was given In the hope of reducing the generalized edema 
which had developed She was kept on penicillin and streptomycin ther¬ 
apy and in oxygen most of the time The pneumonia became very wide¬ 
spread, and seemed especially resistant to treatment The baby’s course 
was do^vnhlll She died on the fifth day after closure of the tracheo¬ 
esophageal fistula 



Fig 4 Lateral Roentgenogrram of intratracheal Injection of llplodol 
demonstrates tracheoesophageal fistula (A) 


Postmortem examination showed a very extensive bilateral Interstitial 
type of bronchopneumonia, as well as evidence of aspiration pneumonia 
(see Figs 7 and 8) There was also marked pulmonary edema The right 
upper lobe bronchus was found to originate from the trachea as had been 
noted In the Roentgenological findings The heart was grossly enlarged 
due to hypertrophy of Its muscle, and there was a patent ductus arterio¬ 
sus An Incidental finding was a Meckel’s diverticulum. The esophagus 
was normal, and the fistula had apparently been satisfactorily closed. 
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with no erldence of mediastinal Infection (see Fig 9—shows the histo¬ 
logical aspect of the repair) The Immediate cause of death In this case 
was felt to be the widespread bronchopneumonia which Involved all lobes 
of both lungs (see Flge 30 and 11—demonstrate the organs of the neck 
and chest removed at the time of the postmortem examination) 



Fia> 6 Close up view of Fig 4 

Case 2 HI, Record No 323888 (courtesy Dr Swenson) Birthday 
Sept 17, 1047 This flve-day-old baby boy was referred to The Children’s 
Hospital on Sept 3J, 1947, because of attacks of vomiting and cyanosis 
since birth Several hours after birth it was noted that he had an exces 
live amount of frothy salh'a He was started on a formula which he 
promptly vomited and during the procedure became very cyanotic Vomit¬ 
ing and cyanosis were associated with further feedings, so hydration was 
maintained by parenteral fluids only He was referred to the hospital for 
diagnosis and treatment of probable esophageal obstruction. At the time 
of admission the baby appeared well developed and well nourished and in 
a fairly good state of hydration He manifested a Bllgbtly wheexiog type 
of respiration, but the rate was normal, and there was no evidence of 
retraction of the chest or c 3 ^noels. He had an Increased amount of mucus 
in his month and pharynx, and numerous coarse rhonchl In both lungs. 
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Fig 6 A-P Roentgenogram of Intratracheal Injection of llplodol show 
Ing right upper lobe bronchus arising from trachea 



Fig. 7. Photomicrograph (X160) of lung showing extensive broncho 
pneumonia with numerous macrophages In the alveolar spaces. 
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Shortly alter fidmleslon the patient was glren a swallow of llplodol 
which showed an esophagus considerably narrowed at the fourth thoracic 
vertebra, but the llplodol passed through this area into the stomach. 
There was a large amount of gas distributed throughout the Intestinal 
tract. The lungs showed considerable peribronchial pneumonic inllltra* 
tion throughout the entire chest, more marked in the right upper lobe, 
and probably secondary to aspiration. Some llplodol was noted In the 
trachea and bronchi, but a fistula could not be demonstrated. The baby 
was kept on parenteral feedings and penicillin therapy. Because of exces* 
Blve mucus which required frequent aspiration, coupled with several chok¬ 



ing and gagging spells and a troublesome cough, It was felt advisable to 
perform a gastrostomy. This was done on the day following admission. 
An Interesting finding la the fact that the stomach seemed to be so dis¬ 
tended from time to time that It was necessary to deflate it by periodi¬ 
cally opening the gastrostomy tube. Roentgenologic evidence of pneumo¬ 
nitis persisted although the baby's condition remained satisfactory. On 
the thirteenth day after the gastrostomy the esophagus was dilated by 
retrograde Tucker bougies, bat It was possible to go through only a 
No. 10 Fr. Penicillin and streptomycin were given regularly In foil dosage 
and oxygen and hnmldlflcatlon were occasionally administered. EHeven 
days later his general condition as well as the Bocntgenologlo picture 
had improved, and It was again possible to dilate the esophagus, this 
time going through a No. 22 Fr. bougie. After the dilatation, further 
attempts were made to feed the patient liquids by mouth, but he still 
continued to have attacks of choking and cyanosis. It was generally 
supposed that he had a tracheoesophageal firtula which had not been 
demonstrated. The trachea and bronchi were then outlined by an Intra- 
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tracheal Injection of liplodol. No Ustulous tract was demonstrated, but 
It was noted that “the liplodol seemed to spill over into the esophagus.” 
Two days later on a third attempt a narrow tracheoesophageal fistula 
was successfully demonstrated {see Figs. 12 and 13). It was 5 mm. In 
length, possibly 1 or 2 mm. in diameter, and ran from the posterior aspect 
of the trachea downward and backward, where It joined the esophagus at 



Pis'. S. Photomicrograph (XtO) showing- satisfactory healing at site of 
fistula repair. 
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the level of the second thoracic vertebra. Two days later under Intra¬ 
tracheal cyclopropane anesthesia a thoracotomy was performed using a 
retropleural approach. The esophagus appeared grossly normal except 
for slight diminution In diameter in the region of the bifurcation of the 
trachea. It was tightly adherent to the trachea at this point, but It was 
possible to separate it satisfactorily The flstnlous tract was demon 
strated as outlined by the llptodol, and was llgnted, divided and the tra¬ 
cheal and esophageal openings closed with two rows of black silk sntures 



FIk. 10 Postfrlor view of •utopB> specimen Bhowlnr site of tracheo- 
eiuphaireal fistula repair (A) from esophs^reaJ aide. Note edema of lungs. 
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The patient withstood the procedure satisfactorily and was discharged 
on the eighth day after the operation. Follo'vsdng the closure of the fis¬ 
tula he had no further trouble with excessive saliva and no regurgitation 
of feedings. The gastrostomy was closed three months later. He con¬ 
tinued to gain weight and swallow normally. When he was last seen on 
July 11, 1950, at the age of two years and 10 months, there were no 
complaints, and he was able to take a perfectly normal solid diet without 
difficulty. 



pig. 11. Anterior view of fiatuin repair (A) from tracheal aide. 
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Cate S 0. C, Record No 3275S8 (courtesy Dr Gross) Birthday Dec 
16 1947 This one-month-old baby girl was referreil to The Childrens 
Hospital on Jan 17, 1948, for difficulty In swallowing and attacks of 
cyanosis She had bwn apparently normal until the third day of life at 
which time she choked daring her first feeding Attacks of choking and 
cyanosis ocenrred with subsequent feeding On the fourteenth day of life 
a llplodol swallow showed a filling defect In the posterior portion of the 
esophagus consistent with an aberrant subclavian artery She was re¬ 
ferred to The Childrens Hospital and made the rather long trip by plane 



Pig IS A P Roentgenogram of Intratracheal Injection of llplodol out 
lining- eeophatrua aa well 

During the flight she bad one episode of cyanosis for which oxygen and 
metraxol were used The only other medication had been penicillin for 
the three days following the severest choking episode at two weeks of 
age At the time of admission the baby was well developed v.ell nour 
Ished and apparently satisfactorily hydrated- Her respirations were 
somewhat rapid bnt the respiratory excursions were normal and the 
lungs were clear on auscultation and percussion The heart appeared 
normal on clinical examination- 

Shortly after admlulon a llplodol swallow revealed a posterior esopha 
geal defect running obliquely upward from left to right at the level of 
the third thoracic vertebra. This was Interpreted as the characteristic 
appearance of an aberrant right subclavian artery There was only slight 
delay In passage of llplodol through the esophagus proximal to the 
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defect and no evidence of obstruction. During forced expiration there 
vras a flov of llplodol Into the trachea at the second thoracic vertebra 
through a minute fistula measuring at most 1 to 1.5 mm. in diameter 
(see Pig. 14). The trachea itself presented no displacement or compres¬ 
sion. The lung picture ■was characteristic of aspiration pneumonia of 
moderate severity. 

Because of the pneumonitis, after the patient had been on sulfadiazine 
and penicillin for two days, a gastrostomy was performed under cyclo¬ 
propane anesthesia. The pneumonitis improved remarkably after this 
procedure. Forty-eight hours later, thoracotomy was performed under 



I 


Fig. 13. Lateral Roentgenogram of same case. Note marked stenosis of 
esophagus (A) and fistula (B). 

cyclopropane anesthesia given by an intratracheal tube. A transthoracic 
approach was used. The aberrant vessel was readily identified, doubly 
ligated and divided. The trachea and esophagus were carefully dis¬ 
sected and the fistula also readily identified and ligated. It was then 
divided, and the esophageal and tracheal openings closed. Blood and air 
were aspirated from the thoracic cavity through a catheter which was 
withdraivn Just before the skin was tightly closed. 

The infant had a satisfactory postoperative course except for a brief 
fiare-up of the pneumonia In spite of continuing chemotherapy. Nutrition 
and adequate serum protein levels were maintained on gastrostomy feed¬ 
ings coupled with several blood transfusions. On the thirteenth post¬ 
operative day repeat llplodol studies of the esophagus showed only slight 
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perfllstence ot the Indentation in the posterior wall at the lerel of the 
divided enbclavlan arteiy. The notch was smaller and more shallow than 
on previous examination The fistulous tract could not be Identified. At 
the time of discharge from the hospital on the thirteenth postoperative 
day the baby was'able to take many of her feedings by mouth. On the 
twenty'Olghtb postoperative day It was possible to remove the gastros* 
tomy tube since the baby was swallowing perfectly normally. A two-year 
foUow'Up report was obtained In March. 1950. Her condition at that time 
was excellent, and she was taking a normal diet wltbont dlfilcultles. 



J 


Flff. H. LIpJodol no«ntj?*noaTiiTn ahowlnsr tmcheotaophageal fistula (A) 
ajid posterior filling defect of esophaaua produead by aberrant right sub¬ 
clavian artery (D). 

Oa$c 4.- L. 8. D., Record No. 234651. Birthday: Feb. 18, 1949. This 
10-month-old baby boy was first seen In the out-patient department of The 
Children’s Hospital on Dec. 17, 1949, with the story that since birth be 
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had breathed heavily and noisily and seemed to have a constant upper 
respiratory Infection. During the first month of life he had been kept In 
oxygen a good deal of the time. At three months of age he developed 
pneumonia and spent another month In a hospital. He had had no swal¬ 
lowing difficulties at any time. Whenever he started to gain weight, 
however, he developed another respiratory infection which resulted in 
further weight loss. He was slow in development and at the age of 10 
months had no teeth and was unable to sit up alone. At the time of 
admission to the medical out-patient department of The Children’s Hos¬ 
pital the baby was 10 months of age, but weighed only 12 pounds, six 
ounces. Height was 64.6 cm., and both weight and height were below the 
lowest percentile rating. His eyes had a definite Mongoloid appearance, 
and the fontanels were still open. The tongue was very large. 'The heart 
appeared somewhat enlarged, and the apex Impulse was 1 to 2 cm. to the 
left of the mldclavlan line. The rate was 140 and there was marked 
sinus arrhythmia. There was a Grade II pulmonary systolic murmur, but 
no diastolic murmur was heard. The extremities showed marked general 
hypotonlclty, the hands were wide and thick, and large spaces were 
noted between the first and second toes on both feet. The refiexes were 
equal and normally active. It was felt that the baby was Mongoloid and 
that he also had congenital heart disease. Fluoroscopic examination of 
the chest showed a right middle lobe pneumonia. There was right ven¬ 
tricular hypertrophy and the auricles were enlarged. The heart seemed 
to he Increased In its transverse diameter and showed an unusual con¬ 
figuration with marked elevation of the apex. It was felt that the patient 
had an aberrant right subclavian artery and a left to right shunt through 
a patent interauricular septum. The patient was followed by his local 
doctor until the pneumonia had subsided and then was admitted to the 
hospital on Feb. 1, 1950, for more complete study. Because of the cardiac 
and vascular situation the baby was ^ven a llpiodol swallow In order to 
determine whether there was any compression of the esophagus. A typi¬ 
cal oblique filling defect was noted on the posterior aspect of the esopha¬ 
gus running upward from left to right at the level of the aortic arch 
(see Fig. 15). In addition llpiodol was seen to pass from the esophagus 
into the trachea through a definite fistulous communication on the ante¬ 
rior aspect of the esophagus just below the jugular notch. There was no 
esophageal obstruction, and in addition to vascular engorgement con¬ 
siderable Irregularity of aeration of the lungs with atelectasis of the 
right upper lobe was noted. The heart was grossly enlarged both to the 
right and left and was abnormal in contour. There was a right ventricu¬ 
lar hypertrophy with enlargement of both auricles and considerable 
fullness in the pulmonary artery area with engorgement of the Intra- 
pulmonary vessels. The appearance was that of an aberrant right sub¬ 
clavian artery arising as the last branch of the aortic arch and passing 
to the right behind the esophagus. It was felt that the patient in addi¬ 
tion had a large interauricular septal defect. 

Because of the findings of such a severe cardiac abnormality and the 
fact that the patient was a Mongolian idiot as well, it was decided that 
he was a poor surgical risk for operation upon either the constricting 
artery or the tracheoesophageal fistula. For this reason he was dis¬ 
charged to the care of his local doctor. On attempted follow-up exami¬ 
nation a few weeks later it was discovered that the baby had died at 
home. No autopsy had been performed. 

This baby represented a combination of several congenital anomalies. 
He had a severe malformation of the heart with an anomalous vascular 
system producing a probable right subclavian artery which because of its 
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poaftlon cauaed compresalon of the esophagua. The baby from all phyal* 
cal appearancea was a Mongolia^ Idiot and In addition had a congenital 
tracheoeaophageal flatula without an aaaodated ntreela of the eaophagua 
Unfortunately, however, It waa not poaalble to obtain poalUve confirma¬ 
tion of thla latter finding either by surgery or by postmortem exami¬ 
nation. 



Fig 16 Uplodol study of ^•ophafrua ahowtoif posterior fllllna defect 
produced by aberrant rl^t subclavian artery (A), and tracheoesophaireal 
Hstula (B;. 

Ocse 5: 0. F„ Record Ko. A-ie-33 (coortesy Dr. Farber). This seven 
and one-half months old baby girl was brought to The C^ldren’s Hos¬ 
pital on Feb. 6, 1946, dead on anival. The findings of the postmortem 
examination are presented In some detail aa this waa the first case of 
tracheoesophageal flatula with a normal continuity of the esopbagua seen 
at this hospital. The baby had been admitted to another hospital two 
days before death with a complaint of lobored breathing. Six weeks 
previously she had been placed In o foster home and physical examina¬ 
tion at that time waa said to have been normal. Following placement 
tbe patient had been unable to swallow anything but llqulda. There bad 
been associated respiratory difilculty and a apasmodlc nonproductive 
cough. Unfortunately further details of the history were not available. 
On tbe day of admission to the other hospital tbe baby was said to have 
been dehydrated and In acute respiratory distress. Roentgenograms 
showed a metallic foreign body Interpreted as probably In tbe left main 
bronchus or possibly In the esophagus. Ehidoscopy was performed and 
daring the procedure a foreign body waa said to have bwn "dislodged 
but not removed.” Transfer to The Children's Hospital waa advised, but 
the patient died In tbe ambulance en route to the latter fnstJtntion. The 
irostmortem examination findings are as follows: 
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The body was that of a well developed and lalrly well nourished lemale 
baby 61 cm. long (normal for this age Is 65 cm.). No mediastinal emphy¬ 
sema or edema was noted. The lungs showed very extensive broncho¬ 
pneumonia with little remaining aerated parenchyma. B. Frledlander, 
Type B, was recovered In pure culture, and the presence of gas bubbles 
In the hlood stream was Interpreted as being related to a probable 
B. Frledlander’s bacteremia. Cultures from the blood stream, however, 
did not grow out any organisms. In the opinion of the pathologist there 
was no reason to believe that an air embolus had occurred before 
death. There was considerable patchy congestion of the mucosal surfaces 
of the lungs and large amounts of purulent material In the bronchi and 
bronchioles. On microscopic examination there was very little evidence 
of general aspiration pneumonitis, although In local areas the picture 
was rather typical. The diagnosis was that of a marked chronic purulent 
bronchitis. Acute Inflammation and edema of the tracheobronchial lymph 
nodes were noted. Except for the local examination of the trachea and 
the esophagus, the only other congenital anomalies were double ureters 
and pelves of the kidneys on both sides, and a patent foramen ovale. 

Six and five-tenth cm. below the proximal extremity and 6.8 cm. above 
the distal extremity of the esophagus was a fistula 0.4 cm. In diameter. 
The fistula was round and Its periphery was smooth and regular (see Fig. 
16A) . There was no gross evidence of inflammatory changes. It opened 
directly into the trachea just above the carlna. In the region 0.7 cm. to 
the right and inferior to the fistula was an Irregular, round defect In the 
esophageal wall 0.4 cm. in diameter. Just below the fistula was noted a 
small redundant flap of mucosa (see Fig. 17A) about 0.5 cm. In height 
and 0.5 cm. In diameter. The mucosa Immediately adjacent to It was 
tom, eroded and necrotic. Lower down In the esophagus were several 
smaller longitudinal erosions (see Pig. 17B). On splitting the trachea 
anteriorly, the fistula was seen 1.3 cm. above the carlna, measuring 0.4 
cm. In diameter. At the carlna and along the right borders of the trachea 
and esophagus were noted chains of lymph nodes which were dark 
browmlsh-red In color, moderately firm, and varied from 0.4 to 1.2 cm. 

On microscopic examination of the Irregular, ragged defect in the eso¬ 
phageal wall there was evidence of edema, acute and chronic Inflamma¬ 
tion, and necrosis. Numerous dilated.capillaries were noted growing to¬ 
ward the necrotic layer and these vessels showed hyperplastic endothelial 
lining. There was a rather long segment of mucosa Including part of 
the muscularls mucosae tom away from the underlying layers and form¬ 
ing an elongated tab In the region adjacent to the erosion. The exposed 
surfaces were lined by a layer of fibrinoid necrosis In which were numer¬ 
ous colonies of bacilli. 

Examination of the margin of the fistula Into the trachea showed that 
the connective tissue layers of both the trachea and esophagus were 
continuous. The stratified squamous epithelium of the esophagus ex¬ 
tended for some distance Into the trachea where It merged Into a thick, 
ciliated, pseudostratified columnar type of epithelium. There was slight 
edema associated with infiltration by lymphocytes and plasma cells, but 
no evidence of necrosis or an acute Inflammatory cell response. This 
patient demonstrated a congenital tracheoesophageal fistula without atre¬ 
sia of the esophagus, and the perforation on the posterior wall of the 
esophagus below the fistula appeared to be traumatic and quite recent. 
It was considered that the perforation was the result of the fact that a 
foreign body had remained In the esophagus for some time and had 
eroded its wall, or that It was the result of the difficult endoscopic proce- 
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othenrlBe normal eaophtgUB. Since 1946 four other caees reported In this 
seriCB were dlaenosed clinically, and three of them were treated aur- 
glcally. 


SUMMARY AND CONCLUSIONS. 

1. Congenital tracheoesophageal fistula without the usually 
associated atresia of the esopliagus is not so rare as the 
literature indicates. Only two cases have so far been 
• reported in which the diagnosis was made and a success¬ 
ful operation performed. In neither of these was diagno¬ 
sis made during infancy. 

£. The embryology and possible causative factors are dis¬ 
cussed. 

а. The most plausible theory is that there is an arrest in 
tlie development of the lateral cell masses which sepa¬ 
rate the primitive foregut tube into the esophagus dor- 
sally and the trachea ventrally. 

б. A genetic cause of this arrest cannot be eliminated, 
and environmental factors should also be considered. 

c. The fistula is probably well established by the seventh 
to eighth week of fetal life (6 to 8 mm. stage) as 
embryological studies have demonstrated. 

S. A brief description of the gross and microscopic path¬ 
ology Is included. 

4. The symptomatology is not constant. Diagnosis should 
be suspected in an infant who has frequent attacks of 
choking, with or \vithout cyanosis during feedings. 

5. Diagnosis is often very difficult, and repetition of many 
of the diagnostic procedures is necessary. Methods em¬ 
ployed consist of the passage of catheters, lipiodol studies 
of the trachea, and esophagus by film and fluoroscopo, 
and repeated endoscopic procedures, possibly with dyes 
or \vlth lipiodol under pressure. The passage of a cathe¬ 
ter does not eliminate the possibility of a tracheoesopha¬ 
geal fistula. 
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THE CLINICAL AND EXPERIMENTAL COMPARISON 
OF COCAINE AND PONTOCAINE AS TOPICAL 
ANESTHETICS IN OTOLARYNGOLOGICAL 
PRACTICE* 

P. E. Ireland, 

J. K. W. Feeqitson, M.D. (by invitation) ,t 
Toronto, Ontario; 

and E. J. Stark, M.D. (by invitation),® 
Vancouver, B. C. 

The purpose of this presentation is to discuss some clinical 
and experimental findings on the relative toxicity and potency 
of these two drugs wliich are so commonly used for topical 
anesthesia in the practice of otolaryngology. A survey was 
conducted in 1928 by the American Medical Association to 
compare the local anesthetics in general use at that time. 
Since then we have had the introduction of tetracaine, com¬ 
monly known as pontocaine. A comparison of pontocaine 
with cocaine is all that will be discussed. 

Tlie pi-oblem was first approached as an experimental inves¬ 
tigation by Dr. Eric Stark in the Dapartment of Pharmacol, 
ogy of the University of Toronto, under Prof. Fei’guson. The 
clinical experiments were conducted in the Department of 
Otolaryngology, Toronto General Hospital. A survey was con¬ 
ducted by means of a questionnaire sent to the larger clinics 
in the United States and Canada. 

•Read at the PIft>-Afth Annual Meatinff of the American I/arj npoloBical 
Rhlnoloclcal and OtoloGical Society. Inc,, Atlantic City. N J. Itaj 1961 
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EXPERIMENTAL STUDIES. 

The details of the experimental studies will not be given in 
this paper, but only a summary of the conclusions made from 
their analysis. The two drugs considered were used in their 
pure forms and in various strengths. They were also tested 
with their added preservatives as sold in the drug market. 
Local application to the larynx and carina by means of a 
specially designed laryngoscope and bronchoscope Avas used, 
and direct application by drop instillation after external iso¬ 
lation of the trachea. The experimental animals used were 
dogs, guinea pigs and rabbits, and many results Avere dis¬ 
carded because of factors which were considered to be due to 
extraneous causes. A summary only is given under the fol¬ 
lowing headings; 1. Measurements of toxicity. 2. Fatal doses. 
5. Effects on mucous membrane. 4- Estimation of the potency 
on human mucosa. 

1. Measurements of Toxicity. 

Reports on the toxicity of cocaine and pontocaine when 
injected into animals give figures for the median lethal dose 
of pontocaine which vary from three-fourtlis to one-third of 
those for cocaine.'-’ In other words, the toxicity of pontocaine 
is given as one and tlu'ee-tenths to three times that of cocaine. 
If these figures are applicable to humans, one would expect 
pontocaine to be a safer drug clinically than cocaine, since 
pontocaine is customarily applied in 1 to 2 per cent solution, or 
about one-fifth the concentration at which cocaine is ordi¬ 
narily used. 

We felt, however, that figures for lethal doses by injection 
were hardly fair for estimating relative toxicity of drugs used 
topically; consequently, an experiment was designed to meas¬ 
ure the lethal doses of these drugs by application to the tra¬ 
cheal mucosa of the guinea pig. 

Large guinea pigs, weighing 0.7 to 1.3 kgm., were secured 
in a supine position. The trachea was exposed through a small 
incision made after infiltration of the skin with a small 
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amount of 0.5 per cent procaine hydrochloride. Cocaine as a 
10 per cent solution of the hydrochloride, and pontocaine as 
2 per cent solution of the hydrochloride, were injected into 
the trachea, drop by drop, through a 26 gauge needle on a 
tuberculin syringe. The rate of administration was timed to 
cause death with typical convulsions and respiratory failure 
in 10 to 16 minutes. The total volume injected seldom ex¬ 
ceeded 0.6 cc,, i.O; not enough to drown the animals. 

2. Fatal Doses. 

The mean fatal dose for cocaine HCl (11 animals) was 
24 mg./kg., with a standard deviation of 4.6 mg./kg. That of 
pontocaine HCl (11 animals) was 7.8 mg./kg. with a standard 
deviation of 0.2 mg. The toxicity of pontocaine HCl was thus 
found to be about three and four-tenths times that of cocaine 
HCl. 

3. Effects on Mttcosa, 

In preliminary experiments with pontocaine injected into 
the trachea very slowly, the animals often died from respira¬ 
tory obstruction. This proved to be due to swelling and des¬ 
quamation of the tracheal mucosa. This unexpected result 
was obtained using many different solutions of pontocaine 
ranging in strength from 0.6 to 2 per cent, both freshly made 
and as supplied ready-made by the manufacturers. A similar 
desquamating action was observed on tracheal mucosa of rab¬ 
bits. Although this peculiar irritating or histotoxic action 
has not been observed on human tracheal mucosa, it may be 
related to the clinical observation that pontocaine has a tend¬ 
ency to provoke asthmatic attacks in persons subject to this 
affliction. 

In summary, these measurements of fatal doses support 
earlier ones in suggesting that pontocaine should have a great¬ 
er margin of safety than cocaine when used at the customary 
concentrations. The reaction of the tracheal mucous mem¬ 
brane served a warning, however, that the acute lethal doses 
might not tell the whole story of potential toxicity. 
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FlK. 1. Guinea pig trachea (low power). Section on left sl'owa normal 
cross-aectlon. Section on right shows edema and marked narrowing of 
lumen after pontocalne Instillation. 
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the columella. The area was tested with a sharp probe every 
30 seconds till the pricking sensation disappeared. The paper 
was then removed and sensation tested every 30 seconds until 
it became normal again. Twenty patients were tested using 
pontocaine on one side of the septum and cocaine on the other, 
both at the same time. 

In all but four patients the onset of anesthesia was more 
rapid with cocaine. The average time of onset was 3.9 min¬ 
utes for pontocaine and 2.4 minutes for cocaine. The ranges 
were 1.5 to 4 minutes for cocaine and 2 to 7 minutes for 
pontocaine. The difference in speed of onset is significant 
(p < .001). The average duration of action was 7.6 minutes 
for pontocaine and 8.0 minutes for cocaine. The ranges were 
four to 12 minutes for each. Since the blotting papers were 
removed in each case as soon as the anesthesia was estab¬ 
lished, it follows that the time of application of cocaine was 
shorter than that of pontocaine. If the times of application 
had been equal it seems likely that the duration of action of 
cocaine would have been longer than that of pontocaine. 

It may be concluded that 1 per cent pontocaine HCl has a 
potency either equal to or less than that of 5 per cent cocaine 
HCl, depending on what is considered a fair basis of compari¬ 
son. In speed of onset the pontocaine was definitely inferior 
to cocaine solution in the strengths tested. 

RESULTS OF QUESTIONNAIRE. 

In choosing the clinics for our questionnaii’e it was felt that 
only the larger centers of the United States and Canada 
should be included. This was based on those clinics where a 
large volume of cases was to be found and where, also, the 
frequent use of these drugs would induce better technique in 
their application. Unfortunately some of the replies did not 
state, as requested, the number of cases treated and just said 
many thousands. These were discarded from the total of 
cases, but the complications were added so that these repre¬ 
sent a group in a larger number of total cases and percentages 
cannot be estimated. 
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TOTAL NUMBER OF OASES TREATED, 89,178. 
(With Cocaine and Pontocalne) 


COMPARISON IN OASES WHICH USED COCAINE 
OR PONTOCAINE 


CJocalne uaed exclnelrelf_81,885 cases 

Pontocalne naed eiolualveljr_ 7,894 caaea 

Total of caaea reported_89,279 caaea 


CENTERS USINO COCAINE IN TOPICAL ANESTHESIA 
(Per Cent of C^ea) 


Boaton _ 89.6 

U. Michigan -^-100 

VancouTcr_100 

U. Illlnola_6 

Montreal-5 

Lob Angelea-100 


Philadelphia (1)^100 
Philadelphia (2).. S 

New Orleana_66 

Toronto (1)-66 

Toronto (2)__60 

Chicago (2)_90 


(allergic caaea—bron- 
choicopy) 


(uaea both in each case 
with pontocalne aprny 
11 rat) 


CJOMBINED USE OP ADRENALIN WITH PONTDCAINE OR COCAINE, 

No conclusions or definite information could be recorded 
from the answer to this question. The amount used varied 
from equal parts to 1:4 in the nose and throat and a similar 
variance in the larymc and trachea. There is, however, a 
suggestion that the use of adrenalin might be an important 
factor in the faintness, rapid heart and vasomotor symptoms 
characteristic of the minor reactions. It is also a significant 
factor that several of the larger clinics, which use no vasocon¬ 
strictor drug, reported no reactions or deaths in their series 
of cases. 


CONCENTRATION OF ANESTHESIA USED. 

Cocaine .—Ten per cent in nose and pharynx, 6 per cent in 
larynx and trachea. 

Pantocaine .—Two per cent in nose and pharynx, 1 per cent 
in larynx and tracliea. 
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There were exceptions to tliis general rule. Most clinics 
insist that the quantity of pontocaine in ti'achea be limited to 
2 cc. of 1 per cent solution. Various types of precautionaiy 
measures are used to assure the accurate measurement of this 
amount. 

Untoivard Reactions .—Under this heading it was our pui'- 
pose to have a description of what was considered to be a 
reaction and we tried to classify these into tliree types: 
a. mild, b. severe (not fatal), c. deaths. The mild reactions 
were characterized by a fast thready pulse, fainting, sweat¬ 
ing, pallor and other vasomotor symptoms. The severe reac¬ 
tions consisted of vascular collapse with changes in heai-t 
rhythm and convulsions. The deaths were due to cardiac fail¬ 
ure or medullary failure. 

GASES REPORTED WITH UNTOWARD REACTIONS 
COCAINE PONTOCAINE 


Mild _51 cases Mild . 36 cases 

Severe -2 cases Severe.. 7 cases 

Deaths_3 cases Deaths _ -1 cases 


SUMMARY OF SURVEY. 

Once more I must say that statistics are frequently mis¬ 
leading, but it is striking that in this large series of cases, 
from busy centers, that cocaine should be the anesthetic so 
generally used in preference to pontocaine. In view of this 
marked difference in the number of cases in which cocaine 
has been used it is quite significant that the deaths and severe 
reactions are more common with the use of pontocaine. There 
is little information gained from the role of adrenalin in 
combination with a topical anesthetic. A general agreement 
of the concentration of the anesthetic agent to be used in the 
various locations seems to exist. 

Of timely interest is a survey made by Schindler* of 60 
clinics doing gastroscopic examination in the United States, 
Great Britain and Australia. He repoi'ts on 22,351 gastro¬ 
scopic examinations with only tliree deaths attributed to local 
anesthesia. All of these were from the use of pontocaine. 
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QENEEAE StJMMAEY. 

Cocaine has been used and abused as a local anesthetic since 
1884. It has been and is still used, in so many concentrations 
and by varying methods, that the accumulated knowledge of 
its good and also its dangerous effects has made it a rela¬ 
tively safe drug in experienced hands. We do know that 
experimentally it can be shown to produce topical anesthesia 
sooner and probably of longer duration than pontocaine. We 
have been shown by Leshure* and others that premedication 
with barbiturates reduces the toxic effects it can produce but 
does not preclude their appearance. We do know that indi¬ 
vidual hypersensitivity to the drug occurs so that small 
amounts, even as little as one-third gr. (t.e., 20 mg.), accord¬ 
ing to Derbes,* may cause death. This hypersensitivity has 
been overemphasized according to our clinical survey. No sat¬ 
isfactory antidote is known to this type of reaction, although 
intravenous pentobarbital sodium relieves the convulsions and 
may control the toxic effect until the liver can perform its 
function of detoxication. According to Goodman and Gillman,' 
this occurs at the i-ate of one minimum lethal dose per hour. 

It is not our purpose to discuss methods of safe use, but the 
suggestion of Whalen' that we have the patience to apply a 
small quantity locally by applicator or spray should help sort 
out, without a fatal termination, the very occasional hyper¬ 
sensitive individual. It has been pointed out by Titche that 
while scratch tests, patch tests or intracutaneous injections 
are satisfactory for drugs causing contact dermatitis, they 
are useless in drugs with other portals of entry. He con¬ 
cludes that when these deaths do occur with small doses, it is 
not due to an allergic response. Young" reports a remarkable 
case which they were able to follow by continuous electro¬ 
cardiograph tracings during the progress of a fatal toxicosis. 
Tliese showed auricular tachycardia followed by ventricular 
tachycardia and multiple ectopic ventricular beats before 
death. 

There is some reason to believe tliat pontocaine, in tlie con¬ 
centrations commonly used, is more irritating to the mucosal 
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J*. A survey of some of the largei clinics in the United 
States and Canada has been made with reference to the 
use if these two drugs with the complications encoun¬ 
tered. 

5. Cocaine is by far the majority choice in clinical use. 

d. Complicabons of a severe nature and deaths were found 
more frequently with the use of pontocaine 

7. Cocaine has long years of useful service as a topical 
anesthesia and its vagaries are well known. It is still 
probably the most satisfactorj' of these two drugs to use 
in our specialty. 
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PSYCHOSOMATIC MEDICINE AND 
OTOLARYNGOLOGY*! 


Francis J. Bracbland, M.D. (by invitation), 
Rochester, Minn. 

I propose then that the physician endeavor to find 
out by all possible ingenuity of conversation %vhat 
matter of ancciety there may have been upon the 
mind of the patient that hae rendered his life bur¬ 
densome. Having discovered the burden, 'use all pos¬ 
sible 'means to take it off. Offer him such thoughts as 
may be the best anodynes for his distressed mi'nd... 
especially the right thoughts of the Hghteous and 
the means of obtaining composure of mi'nd. Give him 
a prospect if yo%i can of sojne deliverance from his 
distresses or some abatement of them. 

Essays to Do Good... Cotton Mather. 

It is probably an act of supererogation for a psychiatrist 
to appear before the Triological Society at tliis late date and 
to call attention to the fact that not only is our present-day 
concept of disease changing but that, also, disease itself is 
changing, for no specialty bears such eloquent testimony to 
this as does your own. Neveii;heless, the things we have to 
say here need to be said at regular intervals, and if they pi'ove 
unduly repetitious it cannot be helped, for, with Terence, we 
can only admit that “In fine, nothing is said now that has not 
been said before." 

With the advent of the newer drugs and antibiotic agents, 
with the gi'eater control of infectious diseases and epidemics 
and the greater increase in life span and life expectancy, the 
otolaryngologist, like other medical pi’actitioners, finds him¬ 
self confronted with an increased incidence of chronic disease 

•Read at the Fifty-fifth Annual Meeting of the American Lnryngologlcnl, 
Rhlnologlcnl and Otoloeloal Society, Inc., Atlantic City, N. J., May 7, 1961. 

tEVom the Department of Neurology and Psychiatry, Mayo Clinic. 

Editor's Note; This ms, received In Laryngoscope Office and accepted for 
publication. May 14, 1961. 
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and emotional illness, manifested in protean forms and testi¬ 
mony to the status of our present-day culture. It is this latter 
group which claims our attention today—the emotionally dis¬ 
tressed—as they present themselves in the offices of practi¬ 
tioners in the van'ous fields represented here; bnt it would be 
well for you on another occasion to consider the emotional 
reactions of members of the older age groups, for before long 
a large segment of your practices will be concerned with this 
forgotten and neglected element in our medical population. 

It is reasonable to suppose that the practitioners of your 
specialty see a large number of emotionally disturbed persons, 
for you work in an area important not only because of the 
special senses involved but also for cosmetic reasons. This 
is true because part of your field encompasses the facade of 
the individual which, attractive or not, is presented to his 
fellow man with varied emotions. My contention in this thesis 
is that you as specialists can do much to aid these distressed 
individuals, with their variety of psychosomatic complaints, 
and it has the added corollary that unless you do undertake 
the treatment of the milder conditions you encounter, many of 
them either will not be treated at all or, worse yet, will be 
treated by someone in a manner which, no matter how well 
intentioned, will serve only to fix the neuroses in situ. 

There is no need for me to list the conditions in question; 
you know them weli: the people whose noses are too short or 
too long, too thick or too thin, too wide or too narrow; those 
who are dizzy or who have "sinus,” who have lumps in tlieir 
throats or whose heads ache with varying intensity; the 
asthmatic, the "sneezers,” those with coughs and allergies and 
all those who plague you by presenting symptoms enough but 
no organic basis to justify their complaints. You are better 
acquainted with them than am I, yet we should consider them 
together. 

It has been said of medical specialists that their function 
is to lessen their impoitance as specialists and to strive to 
have their teachings incorporated into the body of medical 
practice. This effort is particularly necessary in the practice 
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of psychiatry today, for there is genei'al agreement among all 
concerned that even though psychiatrists ai'e charged with 
the care of neurotic patients, most of the milder psychoso¬ 
matic conditions will have to be treated by the practitioner 
or the specialist in whose field they fall, not only because they 
are in a much more favorable position to do so, but also 
because there will not be enough psychiatrists to assume this 
tremendous burden, even if that were desirable. 

The thought might enter your minds that the already 
hai'assed otolaryngologist does not want this type of patient 
or practice, but the answer to this is—he already has them. 
Like God’s pool’, they are in plentiful supply, and after the 
gastroenterologist, it is probable that the otolaryngologist sees 
a larger number of them than does any other specialist. Some 
of these patients exhibit the frank neuroses and even the psy¬ 
choses, while in others the psychiati’ic tones are subtly dis¬ 
guised. Many of them are “just nervous,” but all of them are 
in need of help. Simply to designate their complaints as 
functional and to tell them to “go home; the troubles are all 
in your head” will not suffice—this is comparable to the psy¬ 
chiatrist telling them to go on a vacation, the trouble is all in 
their bodies. Either they need help from the practitioner they 
consult medically or they need to be put in the hands of some¬ 
one who can understand and treat their ills. 

Mrs. W., age 60 years, is an excellent example of the psychotic group 
mentioned above. For the last 10 years she has been making the rounds 
of otolaryngologists, dentists and oral surgeons. Her complaints are 
"pain In the mouth, tongue, cheeks”; "In the flesh” as she puts it. From 
physician to clinic, to dentist and surgeon she has made weary rounds. 
Most of them have assured her that It Is “all due to her nerves” and have 
passed her on. 

Very gentle and careful questioning reveals that under these com¬ 
plaints is an Involved delusional system. She regards these pains as 
"just ^'lsltatlons” upon her. Actually, she believes they are all her hus¬ 
band's fault. Her delusional system Includes people following her; people 
watching her; people asking questions which have multiple meanings; 
people talking about her; husband trying to kill her, and so on. 

This patient has paranoid schizophrenia. It is useless to talk to her 
about her ideas being delusional. She counters by saying, “It can’t be 
true; otherwise those other doctors would have toid me so.” The whole 
operation of diagnosing this Illness takes but a few moments. Detected 
early, she would have been a candidate for Insulin therapy; now it is 
probable that she will be a suicide, because she has given up hope and 
Is depressed. 
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Mrs. X li not psychotic, but she does have a crippling neurosis. She Is 
S6, an attractive person and her main complaints are "stiffness of the 
neck, tightness of the throat and dlfflcnlty In iwnllowlng." She dates her 
illness to two years before her visit; It began the day her father (lle<l. 
She had been "his girl.'’ Actnally. she has been 111 much longer than she 
suspected. 

Careful questioning Indicates that she has some insight Into the causes 
of her lllneu. Her real trouble is a terrific antipathy to her mother. She 
is constantly fearful that she will betray her hoitlllty; she is constantly 
holding herself in. No wonder she has stiffness of the neck and tightness 
of the throat 

As an only child, she was her father’s pet She was more at home with 
older people and could not compete with girls her age. Sbe now looks 
down upon her friends and neighbors and feels superior to them. She 
remarks, "I am very ambitious." The relationship between her difflcnl- 
ties and her symptoms Is obvloos here, and even the patient recognises it 

The emotional reactions of human beings are so involved in 
their sjTnptomatology that the time has come when the phy¬ 
sician can ill afford to know less about them than does the 
modem layman, and the layman’s knowledge of the subject 
has greatly increased since the outbreak of World War II, for 
he can hardly go to the cinema or read a novel wtliout 
encountering a psycliiatric problem. A great deal has been 
learned in the last several decades from the scientific inves¬ 
tigation of human nature, and some acquaintance with the 
more basic findings of psychosomatic medicine is indispensable 
for every practicing physician. 

What is psychosomatic medicine? Even to mention the 
subject usually has been reason enough to start a fracas at 
almost any medical meeting. It is probable that one of the 
best definitions of what it is and what it implies is to be 
found in the journal. Psychosomatic Medicine,' in the intro¬ 
ductory statement to its first issue. After noting that psychia¬ 
try’s principal interest is the diseased mind, the statement 
declares that psychosomatic medicine covers a broader field 
and a different one. Its object is to study in their inter-rela- 
tionsliips the psychologic and physiologic aspects of all normal 
and abnormal Ixidily functions and thus to integrate somatic 
therapy and psycliotherapy. It designates a method of ap¬ 
proach to the problems of etiology and therapy, rather tlian 
a delineation of the area. Briefly, it concerns itself witli the 



782 


BRACELAND; PSYCHOSOMATIC MEDICINE. 


psychologic approach to general medicine. "It is both a spe¬ 
cial field and an integi*al part of evei-y medical specialty.” 

There are, of course, many misconceptions concerning 
psychosomatic medicine, and this is particularly ti*ue in its 
relationsliip to otolaryngology. To some psychiatrists, unfor¬ 
tunately, it has meant an undue emphasis upon psyche and 
not enough upon soma. To some otolaryngologists, the reverse 
has been true. Actually the concept means only to give each 
factor its rightful proportion and place. It is thus a point of 
view and a method of approach. 

To utilize the psychosomatic approach, several things must 
be accepted as axiomatic. The first is that every disease has a 
psychic as well as a somatic component, and it is, therefore, 
necessary to know what sort of person it is who has the dis¬ 
ease as well as what sort of disease the patient has. Second, 
we must regard disease as a process and not as a fixture or 
a series of end-results. Every disease pi’ocess, whether it be 
designated “mental" or “physical," goes through a reversible 
or a physiologic change before it becomes structuralized and 
irreversible; therefore, the sharp distinction supposedly exist¬ 
ing between functional and organic id extremely nebulous, 
for there is no one to say when functional disease ends and 
organic disease begins. A good example of this statement is 
cardiospasm. McMahon, Moersch and I- recently reported 
upon a gi’oup of 25 patients who had cardiospasm and who in 
addition to the necessary physical treatment underwent rather 
complete mental examinations. Twenty-four of them had suf¬ 
fered from emotional trauma at the time of the onset of their 
symptoms, and recurrences were noted after repeated or ne^v 
psychic trauma. In general, the symptoms became aggravated 
when the patient was upset or “nervous.” A number of envi¬ 
ronmental and emotional factoi-s were noted to be present at 
the time the illness began. These included hostility and 
resentment, economic loss and insecurity, death of a parent 
on whom the patient was dependent, feelings of rejection, 
fears of death, insanity, failure and even surgical procedures. 
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As a group, these individuals gave evidence of personalitj' 
difficulties in childhood plus neurotic difficulties in adult life. 
These findings bear out the contention that cardiospasm is a 
disease of the frustrated, and is not seen in happy, contented 
or well adjusted individuals. Yet, it is obvious that it would 
be difficult to tell when physiologic changes ended and struc- 
turalization began in their cases. 

Third, we must include emotions in our list of potentially 
pathogenic agents, noting tliat they may become such under 
certain conditions and that when these conditions occur, con¬ 
flict is set up. This conflict may be so painful that it is 
excluded from consciousness. This should not be new to us, 
for it was described by the physiologists, Pavlov and Cannon. 
John Hunter demonstrated it graphically when he made his 
famous declaration that his life was in the hands of the rascal 
who made him angry, and then proved it later by dying in a 
fit of rage. 

Fourth, we must be willing to admit tliat a potentially inju¬ 
rious agent, be it emotional or bacterial, cannot bring about 
disease unless the organism is prepared for it in a manner 
physiologic, psychic, or botli. Experiment has shown that 
emotional stress seriously limits the ability of the organism 
to regain a stable equilibrium after it has been subjected to 
some strain or injury. 

If we are willing to accept these axioms, then the next step 
requires us to make an effort to understand the individual 
and the manner in which he reacts to stress. To paraphrase 
Dr. Alan Gregg—we must not consider the personality of an 
individual to be merely an Inconvenient appendage to the 
particular organ we are studying. To understand people, we 
must be willing to sit patiently and to listen to them, and 
while we are listening to what they are saying, we must sur¬ 
mise what it is they are not saying and to judge how it is 
affecting them. We must expect our advice to be eagerly 
sought and then not followed; yet, in the face of this and 
numerous other frustrations we are required to exhibit that 
attitude of equanimity which Sir William Osier held to be one 
of our essential medical virtues. 
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This concept of the physician-patient relationship is no 
psychiatric mumbo-jumbo. It is one of the most essential 
ingredients of every therapeutic process. We cannot blithely 
dismiss it as mere bedside manner, for in eveiy meeting of 
the physician and patient there is either a psychotherapeutic 
or a psychonoxious influence at work. From the initial inteiv 
views until the last meeting, in the physical examination and 
in the prescription of drugs, emotional and other cross-cur¬ 
rents are playing a role. Upon a physician’s ability to direct 
these cross-currents hinges a large part of his success. 

At times, patients tend to be overdependent upon physi¬ 
cians and at other times to seem hostile or belligerent. The 
doctor’s task is not to respond to either of these attitudes, for 
they are not meant for him personally. They are directed at 
what the physician stands for in the mind of the patient. 
Sometimes the patient tends to regard the doctor as a minor 
deity, but this is not harmful unless the physician develops 
the belief that this attitude is correct and justifiable. Then 
his usefulness to the patient is at an end. At other times, 
when the patient is hostile, the hostility is not a personal 
thing either, and to respond to it by becoming angry removes 
the possibility of helping him. The only time a physician 
becomes angiy at a patient is when he, himself, is frustrated, 
and he should understand that patients’ reactions to him usu¬ 
ally are conditioned by their relationship to authoritarian 
figures early in their lives, especially parents and teachei's. 

In addition to what the patient thinks of his own illness, 
what he thinks of the physician who treats it also is impor¬ 
tant. In regard to the former, one thing is ceidnin: the 
patient rarely is objective about his illness. He presents anx¬ 
ieties, fears and physical symptoms. He wants, or thinks he 
wants, treatment and whatever help is available. He may 
readily admit he is nervous or in fact that the whole family is 
nervous, but he fails to equate these facts with his presenting 
symptoms. While the whole situation may be obvious to the 
physician who can readily relate psychic and somatic ele¬ 
ments, the patient does not see the connection or if he does 
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see it, he sees it intellectually without feeling it. These prob¬ 
lems which he has disguised as “symptoms” are sources of 
deep and painful anxiety to him. 

Mr T la an example of this typo of reaction Twenty-eight years old 
and unmarried, he had been a regular visitor to the outpatient depart 
ment of e large city hospital Hla chief complaints ^ere headache, which 
he insisted was due to "slnoa,'’ and some abdominal pain Althongh he 
was studied carefully, no organic disease was found. The symptoms did 
not resimnd to treatment, and had progressed to the point where the 
headache now Interfered with hla work. This man’s Illness had begun 
four year* previously When he was first questioned regarding any pos 
slblllty of trouble at the time of the onset of his symptoms, be stated 
that he had been much excited and upset sbont a personal situation, but 
be did not see why he should go into that, for it had nothing to do with 
bis headache and abdominal pain Further questioning brought out the 
following facta* 

Four years previously the iwUent had been haled Into court along with 
several other young men In bis neighborhood One of the young ladles 
In his locality had borne a child, and Its paternity was to be decided In 
the municipal court Over hla violent protestations, he had been ad 
Judged the winner of the contest and along with the doubtful honor of 
fatherhood which was conferred upon him, be also was awarded the 
privilege of supporting the child until It was 16 years of age 

In the ensuing period of emotional turmoil be commenced to have dif 
ficulty with his feilow employees and also to bate his Job He was now In 
the anomalous position of making money In a Job which be hated, and 
paying part of it to a girl he bated even more He was In a dilemma 
He could not run away, be was under court order and In addition, was 
the only support of a endowed mother 

One other problem arose to plague him In an unguarded moment he 
had discussed matrimony with another young lady, and she wan now 
busily engaged In making plans for the wedding His ideas on this sub¬ 
ject bad changed, but be said be did not want to hurt her, to he guessed 
he would have to go through with It. 

Although the patient Insisted that the problems which he related bwd 
no connection with his headache and obdomlnal pain the relationship Is 
obvious Furthermore, he appeared to have enough difficulty to keep him 
supplied with headaches until the child reached the age of 16 It Is also 
obvlons that Illness might offer a way out of hfs unpleasant situation 

The solution, from a psychiatric standpoint, might come about aa fol 
lows i If John Is III he cannot work, this takes him away from an 
unpleasant Job 2 If John cannot work, he receives no pay and It is 
impossible for him to support a child, despite the court order S If John 
Is sick and cannot Tvork, It obviously is unfair for him to marry and 
expect hlfl wife to work and aupport him Thus, the third unpleasant 
poBslblllty facing him Is removed 

No amount of local treatment would have cured him of his headache 
The above mentioned method of approach to the problem admittedly 
superficial. Is within the range of every practitioner 
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An important thing for us to keep in mind, in regard to 
the foregoing patients and in fact in all patients, is that their 
neuroses have meanings. They do not develop neuroses sim¬ 
ply to annoy or harass physicians. They follow a purposive 
pattern in their symptoms, and this pattern represents the 
individual’s reaction to the situation' within himself or the 
suiToundings which he finds difficult and unmanageable. His 
method of reacting to situations is his veiy own, and it is 
deteimined by Ms personality and by Ms px'evious experience. 
His reactions represent a compromise between the different 
arguments of his personality or between his personality and 
envii’onmental influences. Ideas which become too painful are 
repressed, but the tensions they engender remain. When the 
stress of these varied emotions becomes too great, they appear 
in the form of symptoms, often in symbolic fonn, and hence 
the patient’s neurotic manifestations frequently give a clue to 
the underlying difficulty. 

It is evident, then, that a number of patients who come to 
the otolaryngologist for diagnosis and treatment present 
symptoms whicli are nothing more than the regular physio¬ 
logic manifestations of anxiety. With the inevitable tendency 
toward self-diagnosis, these symptoms may be formulated by 
the patient into “sinus trouble” or “dizziness” and when, 
through introspection and suggestion, such a patient has 
added a few layers of Ms own ideas of what a sufferer with 
these diseases should have, he presents a complicated pi’oblem. 
During the examination one has an opportunity to observe the 
moist palms, the tremors, the wide pupils, the perspiration 
and the general restlessness which betrays the presence of 
anxiety. Miss Z typifies members of this group. 

The patient is 39 years old; she was divorced after an unfortunate and 
short-lived marriage. Her complaints are of tinnitus and dizziness. Care¬ 
ful physical, neurologic and otologic examinations fail to reveal organic 
disease, but all consultants agree that she probably had Mfinifire’s syn¬ 
drome at the inception of the Illness. The patient obviously is under 
stress and shows all the symptoms of anxiety mentioned above. Upon 
questioning, it develops that her husband was uncouth and brutal, and 
that the patient was pushed Into the marriage by family pressures. The 
husband left her after infecting her with a venereal disease. Upon her 
return home the patient withdrew from her friends and society, fearful 
that people were critical of her. She had resisted attempts of her husband 
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to initiate her into abnormal aexniil practlcea. All tbifl waa the proximal 
backaround upon which the nenroala could develop. The remote back¬ 
ground tvae an Ineecure childhood In a foreign eettlement. The exciting 
cauae of the emotional upaet waa the overhearing of a conversation 
through the consulting room door In a physician's ofllce. From this con- 
veraatlon the patient got the Idea that perhaps she was abnormal sexu- 
oUy. At approximately the same time, a man In the neighborhood was 
arrested for molesting children. The patient made an unfortunate con¬ 
nection In her mind, and compared this man with herself. All her old 
Insecurities were moblllxed, and the patient feared to leave the house lest 
she be pointed out as abnormal. Her first attacks of dlxxlness occurred 
at this time, and she began the rounds of physicians, seeking help. As 
her anxiety Increased, her dlxalness became worse and her Illness was 
soon In a vicious cycle. After aeveral Interviews and an understanding 
of her fears and panic, her convaleacence began. 


The situation typified above and also admittedly oversim¬ 
plified, gives an indication of the involved psychopathology 
which must underlie and accentuate the ordinary complaints 
which patients bring to us, and which exist in the absence of 
any organic pathologic process. The focus of these difficulties 
waa determined by the original slight infectious process. To 
seek out the causes of psychosomatic problems, we need the 
answers to three questions: 

1. What were the original characteristics of the personality 
of the patients in question? 

g. Why did they become ill at the particular time they did? 

S. Why did they become Ill in the manner in which they 
did? 

If we know the answers to these three questions, we shall 
have taken the first step toward understanding psychosomatic 
manifestations and, as someone has indicated, the only ill¬ 
nesses which are not psychosomatic are those which lie in the 
realm of veterinary medicine. It is seldom, however, that we 
obtain the answers to these questions in a short or super¬ 
ficial examination. Tlie answers must be obtained by gentle, 
careful and thorough investigations into the psychologic 
background of the individual. Any attempt to badger the 
patient to produce satisfactory answers is foredoomed to 
failure. 
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As mentioned at the beginning of this discussion, all that 
one can hope to accomplish in a resume of this type is to 
renew the interest of the otolaryngologist in the psychoso¬ 
matic approach to problems, and to bring some of its elements 
into sharper focus. This leaves the whole question of treat¬ 
ment unanswered, but fortunately the various available psy¬ 
chotherapeutic methods are now outlined and simplified in 
numerous publications intended for the general practitioner. 
The main thing to keep in mind is avoidance of meddlesome 
psycliotherapy and the stirring up of anxiety which is latent. 
No one ever got into trouble of this kind by listening patient¬ 
ly, questioning carefully and formulating the problem simply 
and with understanding in his own mind. 

The question of symptomatic treatment was mentioned in 
the discussion of the illustrative cases. Lest there be some 
misunderstanding and these allusions be thought to be critical, 
it should be noted that we recognize symptomatic treatment 
not only to be justifiable, but in some situations undoubtedly 
to be the treatment of choice. Not only does it enable the 
physician to alleviate tixmblesome symptoms, but at times it 
acts against the basic difficulty itself. In some cases it breaks 
up the vicious cycle in which the pathologic process conditions 
cei-tain alterations, which alterations in turn further the prog¬ 
ress of the disease. Although this approach admittedly is not 
curative, it may restore a balance which influences favorably 
the patient’s feeling, tone and capacity to work. 

Not even in the use of the new homones, ACTH and cor¬ 
tisone, in the treatment of the various otolaryngologic condi¬ 
tions for which they might be indicated, can you Afford to 
forget the psychosomatic approach, for the administi’ation of 
these hoi-mones frequently has been associated with subjective 
and objective psychologic changes. Rome and I’ have graded 
these changes as follows: 

Grade 1 includes the improved emotional tone as' expressed 
in the responses of those who express their relief in their 
speech and behavior. It seems in some to be the direct con¬ 
sequence of a rejuvenated hope. 
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Grade 2 includes the responses of patients who showed a 
quantitative elaboration of this reaction. They are ffreatly 
stimulated in their thinkinfr and behavior, and in some in¬ 
stances are accelerated to the point of mental excitement, 
restlessness and a rapidly fluctuant mood. During periods of 
elation they tend to be facetious and even silly. 

Grade 8 is comprised of the responses of patients whose 
personalities before the administration of cortisone or ACTH 
showed evidence of serious psychologic conflict which was 
poorly managed. Within a short time after the administra¬ 
tion of the hormones, these conflicts were fulminated, and the 
physician then had a disturbed Individual on his hands. 

Grade 4 is a relatively unusual response. The clinical pic¬ 
ture is an overtly psychotic one of unusually brief duration. 
Its character is determined by the patient’s prepsychotic 
personality. 

Tliese psychologic changes, all of them relatively short-lived 
and all of them reversible, probably are due to the sudden 
and profound alterations, the milieu int&rieur, caused by the 
hormones and the consequent effect upon the patient’s metabo¬ 
lic homeostasis. The variety and degree of this reaction are 
due to many causes, and collectively they constitute a major 
stress, as taxing of his psychologic adaptation as any serious 
external stress would be to an equally vulnerable person; 
therefore, the possibilities of untoward reactions ivill have to 
be kept in mind when these hormones are administered. 

There are many other facets to the psychosomatic problem, 
for we cannot practice medicine in a vacuum. Before long we 
shall have to begin to pay more attention to the milieu in 
which the psyche and soma operate, and this will necessitate 
sociologic considerations. This has nothing to do with social 
medicine; it means simply that the individual is strongly 
influenced by his environment and social surroundings. 

This is never more patent than it is in military medical 
practice, in which some of the younger otolaryngologists ivill 
soon find themselves. I am convinced that the touchstone of 
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militaiy psychosomatic conditions is in motivation and morale. 
It makes little or no difference in many of these patients how 
severe is the neurosis from which they suffer if they are 
properly motivated. The cure of their psychosomatic symp¬ 
toms, tlierefore, lies in pi’evention of these symptoms, and 
this prevention lies in proper motivation. This proper moti¬ 
vation should be developed in our high schools and our col¬ 
leges, but to go into that would take us too far afield. 

One cannot see the tilings we have spoken about here today 
through a head mirror. They are the larger aspects of the 
problem, and yet they vitally conceni each one of us here, for 
they speak of factors which influence our patients. In the 
services they influence our fighting men, and the importance 
of keeping the latter group in good health becomes more 
apparent every day. 

Now, somewhat fearful that I have meandered about and 
tread injudiciously upon medical toes, I desire to offer an 
olive branch. If I needed your ministrations, I would not 
want you to retalitate by offei-ing to engage me in sociologic 
discourse. I close this disseiiation in the words of Burton, 
who in his “Anatomy of Melancholy,” also became perhaps 
justifiably timorous, being fearful of the future treatment he 
might get. He said: “I will urge these cavilling and contu¬ 
melious arguments no further lest some physician should 
mistake me and deny me physic when I am sick.” 

For my part, I assure you I am well persuaded of physic 
and of the otolaryngologist’s art 
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SECRETORY EFFUSION OF THE TYMPANUM.* 


G. Edward Tremble, M.D., 

Montreal, Quebec. 

The title of this paper haa been chosen because it suggests 
a sterile secretion in the middle ear or mastoid cells. Any 
one or both portions of this system are frequently involved. 

Various terms have been used to describe this condition 
but perhaps the ones most commonly mentioned are hydrops 
of the middle ear and secretory or catarrhal otitis media. 
The two latter terms give the impression of an inflammatory 
process in the middle ear, and while a mild inflammation 
often initiates the condition the fluid behind the drum is 
almost invariably sterile. 

Although a number of articles have appeared in recent 
years on "Secretory Otitis Media” the condition was recog¬ 
nized and accurately described by Politzer about 80 years ago. 
Quoting from one of Politzer’s students — "In secretory 
catarrh the liquid is often brownish in color and this gives a 
yello^vish tinge to the drum. The membrane frequently ap¬ 
pears shiny as though the patient instilled a little oil in his 
ear. The drum is often infiltrated with fluid.”' 

About the same time that Politzer' described exudative 
catarrh of the middle ear, Sir William Wilde wrote his book 
on "Aural Surgery.” An Irish pioneer in otology, Wilde made 
many observations but is perhaps best remembered for his 
classical “Wilde's incision” for acute mastoiditis. Although 
he carefully described the incision behind the ear, he. never 
actually opened the mastoid cella According to Stevenson 
and Guthrie,’ "Wilde did not practice paracentesis for acute 

•pT©ient»4 at th© Itefreihor Couree in Otolarmcolofiry, Unlreralty of 
Toronto, Peb l, l#61. 

Editor’* Note. Thl» ms. r«ei\ed In Ijtrrnffoaeopo Ofllce and occepled for 
publication, Peb. 9. 1961, 
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otitis, but in cases of so-called Eustachian obstruction he 
made an artificial perforation of the tympanic membrane, 
cauterizng the edges with nitrate of silver to ensure patency.” 

The apparent prevalence of this condition, as shown by 
the number of recent ai*ticles,^'“ is in all probability due to 
the widespread use of chemotherapy. Since the advent of the 
sulfacorapounds in the middle thirties and penicillin in the 
early forties, undoubtedly many cases of acute nasopharyn¬ 
gitis have been checked which othei*wise would have devel¬ 
oped suppurative otitis media. It has also been suggested 
that virus infections are often responsible. The increased 
popularity of plane travel has also shown a gi-eater number 
of cases of aerotitis, sometimes with effusion. As a result 
patients frequently ai’e considered cured, who still have a 
residual exudate in the middle ear which is free of organisms. 
The fluid may remain for days or months and varies in 
amount in different patients. Under the care of an able otol¬ 
ogist this condition should not be allowed to persist. 

Geographically, secretory catan-h does not appear to be 
limited to any particular area; it is widely distributed and 
found in all ages. Climatic conditions seem to have little 
bearing on its frequency, although during the Fall and again 
in the Spring, when changeable weather is the rule, acute 
upper respiratoiy infections are more prevalent, and effusion 
into the tympanum seen more often. 

Etiology: An inflammation of the nasophaiynx producing 
obstruction of the Eustachian tube is the most frequent cause 
of effusion into the middle ear. The swelling may be limited 
to the beginning of the tube or involve the whole tube and 
tympanum as mentioned above. The chief causes of this 
condition are so well known that repetition is unnecessary. 
They can all be summed up under the term obstructed noses. 
\^Tiether the nasal obstruction is mechanical in origin or due 
to infection or allergy makes little difference. The result in 
the tympanum is identical. Two important causes in adults 
which should always be kept in mind are malocclusion of the 
teeth and nasopharyngeal growths. 



TREMBLE: SECRETORY EFFUSION OF TYMPANUM. 793 


The importance of tumors of the nasopharynx as a cause 
of effusion into the tympanum cannot be emphasised too 
strongly. During the preparation of this paper a case pre¬ 
sented itself which gave a typical history. 

A married vroman of 46 fears complained of a blocked sensation In 
the left ear. Thli symptom bad been present for the previous six 
months and she had been treated elsewhere, the tube being InQated 18 
or 20 times. The hearing returned to normal after each Inflation, but this 
temporary Improvement lasted only for a day or two. The left drum was 
markedly retracted and showed a dull reddish color—the right drum 
being normal. Inspection of the nasopharynx with the nasopharyngo- 
scope and postnas^ mirror showed a roughening of the Ussne around 
the Eustachian tube as compared to the normal tubal opening on the 
right A biopsy under local anesthesia proved to be squamons celled 
carcinoma. X-ray films of the base of the skoll showed marked erosion 
of the baslspbenold. 7*be patient was given a series of X-ray treatments 
but one cannot help but feel that valuable time was lost In relating 
this case two facts should be stressed The catsrrhal deafne^ which 
recurred within a day or so after inflation shonld have made the otolo- 
gist suspicious. The very nature of the temporary Improvement should 
at once have prompted a thorongh examination of the nasopharynx. This 
neglected area ihould, of course, be Investigated with all the means at 
our disposal—if necessary, after cocalnJaation. As a general rule cervical 
adenitis Is the earliest complaint in nasopharyngeal turnon,but full¬ 
ness in the ear with conductive deafness, otalgia and tinnitus which per¬ 
sist should also be kept In mind as i> 0 BBlble symptoms. 

Although effusion into the tympanum was known and de¬ 
scribed in great detail well over a half century ago, a few 
practical points might be mentioned that have not been noted 
in recent articles. 

Pathology: According to Prof. Ruttin, of Vienna, who was 
a pupil of Adam Politzer, catarrhs of the middle ear are 
divided into A. acute catairh, t.«., 1. dry, £. moist, and 3. se¬ 
cretory catarrh; and B. chronic catarrh. "They are charac¬ 
terized anatomically by only slight hyperemia, swelling and 
tumefaction of the mucous membrane, and by the extravasa¬ 
tion of a clear, serous, or viscid, sticky mucus exudate into 
tlie tympanum.” 

In dry catarrh, the drum membrane is retracted, but there 
is no secretion in the tympanum or even in the mucous mem¬ 
brane lining the cavitj'. The mucosa may appear quite normal. 

In moist catarrh, there is secretion In the mucous mem¬ 
brane, but no fluid in the tympanum. The lining mucous mem¬ 
brane is swollen and edematous. 
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If the process goes on to the stage of secretory catarrh, 
free fluid appears in the tjunpanum. As mentioned previ¬ 
ously, the fluid is either thin and serous in consistency or 
thick and viscid. The thin serous effusion, which is much 
more common, is thought to be due to negative pressure and 
is more in the nature of a sterile transudate. 

The thick, sticky mucous secretion is more of an exudate 
and varies in consistency depending upon the amount of 
mucus present. Serous fluid has a high protein content which 
coagulates readily when exposed to the air, while mucus fluid 
has a low protein content. In both cases the fluid is sterile. 

According to Ruttin, dry catarrh is found in cases of slight 
colds, especially when the anterior parts of the nose are af¬ 
fected. In such cases the drum membrane is grayish and 
retracted. Moist catarrh results from inflammation in the 
posterior pai’ts of the nose and nasopharynx, such as occurs 
in children with enlarged tonsils and adenoids and in adults 
with postei'ior tip hypertrophies or swollen lateral bands. In 
this type, the dinim markedly retracted often shows a reddish 
tinge, due to swollen mucous membrane shining through. The 
retraction is thought to be the result of a mild inflammation 
of the tensor tympani muscle which pulls the membrane in¬ 
ward. 

Often in cases of secretory catarrh where the Eustachian 
tube is closed, the process is not limited to the tube but also 
involves the middle ear and all connecting mastoid cells. 

Symptoms: The patient frequently complains of a blocked 
sensation in the affected ear Avith dullness in hearing and 
sometimes a lack of resonance to the voice. There is usually 
a history of a previous cold, and tinnitus is common. 

Often the patient says his voice sounds as though he were 
“talking in a barrel.” The degi'ee of deafness and fullness 
depends upon the position and amount of secretion present. 
A patient often volunteei*s the statement that the hearing is 
dull while lying in bed and improves on assuming the upright 
position. In the recumbent position the oval and round win- 
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dows are covered, impairing the hearing; but on arising the 
fluid sinks to the bottom of the tympanum, and the hearing 
improves. At times patients complain of crackles in the ear 
due to bubbles of air in the fluid. 

Frequently both ears are affected. Although occasionally 
symptoms are indefinite or perhaps lacking altogether, every 
experienced otologist should be able to diagnose and treat 
these cases. 

Signs: The appearance of the drum varies, depending upon 
its thickness or transparency, the amount and color of the exu¬ 
date, duration of the course, and the degree of reddening of 
the tympanic lining membrane. tVhen enough secretion is 
present to show a fluid line or meniscus across the drum the 
diagnosis is relatively simple. 

The variations in color and position of the fluid level are 
well known and have been described frequently. An exudate 
which gives a yellowish or amber color to the drum below the 
fluid level is as a rule thin and serous, rather than heavy and 
viscid. 

One or two other observations of Ruttin are worth men¬ 
tioning; "tVhen the fluid level line is below the umbo of the 
malleus It usually goes across the entire drum membrane. 
When it is above the end of the handle it generally goes half 
way. If in doubt about the fluid level always inflate the tubes 
or move the head from side to side to change the level line. 
When the hearing is not improved by air inflation, the case 
is not secretory catarrh." 

There are exceptions, of course, when air inflations do not 
appear to improve the hearing and in these occasional cases 
one is justified in doing a paracentesis. It is much safer to 
incise the drum when in doubt than to leave secretion in a 
tympanum which may later result in bands and strands of 
fibrous tissue binding down the ossicles and producing adhe¬ 
sive deafness in later years. 

This is particularly true in children. Tlie cases most fre¬ 
quently undiagnosed are those in which the tympanum and 
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perhaps the mastoid cells are filled with fluid. In the absence 
of a fluid line one has to depend upon the color of the drum 
to diagnose the presence of secretion. The range of colors has 
been variously described as yellow, amber, greenish-yellow or 
red, sometimes verging on a reddish purple. Wien the yellow 
or ambei' color is seen, it is more marked behind the umbo, 
i.e., over the promontoiy. Often in these cases a fluid line 
will appear after air inflation. Wien the drum is one of the 
above shades the color is well marked witli more luster than 
usual and the retracted handle of the malleus is naiTOwer and 
very clearly defined. (In the normal malleus, two-thirds of 
the thickness of the handle is connective tissue, and the fluid 
behind the drum makes this tissue transparent. This accounts 
for the narrow appearance of the handle.) 

Auscultation is often an aid in making a diagnosis. To ■ 
those accustomed to using the Eustachian catheter the sound 
of air through the tube is very characteristic. Any abnormal 
sound, whether it is a ci’ackling noise, bubbles, a series of 
squeaks or a faint thud, should make one suspicious of fluid 
in the middle ear. If the drum before inflation or catheteriza¬ 
tion appears thickened and retracted with a very prominent 
short process, the diagnosis is more definite. 

A Siegle’s speculum is also of value. When suction is applied 
in the extenial meatus by means of this instrument the hear¬ 
ing is often improved. Sometimes a fluid level appears which 
was not present before using suction. As mentioned, if there 
is any question of fluid in the tympanum after a detailed 
histoi’y and careful inspection an opening should be made in 
the drum. Wiether this is done by means of a hypodermic 
needle or a paracentesis knife is a matter of choice. 

A No. 22 or perhaps a larger No. 20 needle, two and one-half 
to three inches in length, with a short bevel of 1 to 1.6 mm., 
is usually sufficient. Many able otologists object to this 
method, as the opening often tends to close too quickly and 
has to be repeated. They prefer to incise the drum to allow 
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even viscid fluid to exude more freely. There is a marked 
difference of opinion as to where the incision should be made. 
This will be dealt with under Treatment. 

In most cases the drum can be incised witliout anesthesia, 
even in young children. The objection has been raised that a 
local anesthetic on the drum increases the chance of infecting 
the middle ear. This has not been borne out by experience. 
Unless tile knife touches the promontory on tlie inner wall 
there is little discomfort. This has been mentioned previously 
many times. 

A preliminary inflation of the tube raises the intratympanic 
pressure so that on opening the drum the contained fluid is 
often forced into the meatus. 

Moat otologists seem to prefer inflation and spot suction 
to the use of the Siegle'a speculum. Applying suction directly 
to the opening in the drum instead of the whole canal causes 
less discomfort and seems to be more effective. A pledget of 
absorbent loosely placed against the drum before inflation or 
catheterixatnon tends to prevent the fluid from being drawn 
back into the tympanum. 

Prognosis; The outlook depends upon the duration — 
whetlier days or months, the consistency of the secretion and 
the form of treatment instituted. As a general rule the earlier 
these cases are seen the better the prognosis and the less fluid 
present the quicker it tends to disappear. 

When the symptoms have been present for only a few days, 
simple inflations clear up the vast majority of cases. On the 
other hand, if fluid has remained for months or years, often 
persistent treatment over a long period is required. In obsti¬ 
nate cases the drum may have to be opened many times before 
the condition finally clears. 

Any associated nasopharyngitis should, of course, receive 
early attention. In children adenoidectomy is often indicated, 
and occasionally in adults the removal of enlarged posterior 
tips of tlie inferior turbinates is necessary. 
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Persistent nasal obstruction should be corrected and hyper¬ 
trophied lymphoid tissue or enlarged lateral bands treated. 
After any of these operations it is wise to wait at least two 
weeks before inflating the tubes. Allergic factors must be 
attended to and the possibility of endocrine disturbances kept 
in mind. 

Treatment: According to the late Prof. Alexander, who was 
a contemporary of Adam Politzer, attention should first be 
directed to the nose. Any infection in the upper respiratory 
tract, particularly, the sinuses, should be coiTected. In treat¬ 
ing the affected ear air inflations are carried out. When 
patients are seen early simple politzerization is usually suffi¬ 
cient, but in old chronic cases often the catheter is necessary. 
Usually air inflation lasts only a few days, so this should be 
repeated every second or third day while the nose is ti’eated 
at the same time by some vasoconstrictor. Often a change of 
atmosphere helps, such as the di-y air of the mountains or 
perhaps the seashore. Sometimes allowing a patient to use 
the Politzer bulb liimself, providing there is no acute coiyza 
present, will hasten his recovei'y. Alexander frequently car¬ 
ried out this pi’ocedure for a month before sending a patient 
away. Of course, in these days this is not always practical. 

Air inflation acts best when the fluid is serous and is not 
nearly so effective when heavy mucus is present. If the head 
is bent forward and tilted so that the affected ear is upper¬ 
most, inflation tends to allow the fluid to drain away through 
the tube more easily. In clrronic cases the results are better if 
the patient sucks in air while inflation is carried out. Some¬ 
times during inflation patients complain of marked dizziness. 
This is due to increased pressure against the roimd window. 
Alexander insisted that the catheter be reserved for chronic 
cases as the mucous membrane has already been injured. 

When the hearing is not improved after the successful use 
of the Politzer bag it is wise to incise,the drum. There is a 
marked difference of opinion as to where the incision should 
be made. Some writers prefer the posterior inferior quadrant 
as it is further away from the inner tympanic.-walk.. 
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Fir 1 


Others make a vertical incision just below the umbo. Still 
others suggest a horiiontal incision below the end of the 
handle of the malleus, so that the floor of the external meatus 
is not injured. A favorite site for those who use a large 
hypodermic needle is just below the umbo at the six o'clock 
position. 
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In general it is well to remember that if there is pressure 
behind the drum the opening should be made in the most 
bulged part. At times it is necessary to make a second open¬ 
ing, especially if the secretion is of the heavy mucoid type. 
It has been suggested in recent years that this counter-opening 
be made in the upper anterior quadrant. 

In the opinion of the author the initial incision should be 
made through the light reflex, i.e., in the anterior inferior 
quadrant. The radiating fibres are the strongest in this area 
and as a result they tend to keep the incision open longer. 



Flff. 2. 


If myi’ingotomy is performed anywhere else the opening 
usually closes within 24 to 36 hours. It is also inadvisable to 
make a large horseshoe incision as there is liable to be marked 
retraction and scarring. 

The tough radiating fibres in the lower anterior quadrant 
have nothing to do with the cone of light. It is just a coinci- 
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dence tliat they happen to be present in this region. After 
paracentesis air inflation should be carried out and spot suc¬ 
tion. If no secretion appears and the hearing is not improved 
a second incision is recommended at once. This is made pos¬ 
teriorly, in the usual site for purulent otitis media. Often 
heavy mucus secretion becomes walled off, and this counter¬ 
opening is advisable. 

.Again after myringotomy repeated air inflations are often 
necessary, followed at times by spot auction or rarefaction by 
means of a Slegle’s speculum. 

When treated in this way over one-third (nearly 86 per 
cent) of cases of secretoiy catarrh clear up entb'ely without 
any after effects or repeated myringotomies. As children are 
commonly affected this is important. Occasionally repeated 
paracenteses are necessary. 

Myringotomy should be performed without anesthesia and 
without swabbing the external canal ^vith alcohol. Using a 
sterile paracentesis knife there is little danger of infection, 
and the discomfort can be compared to the momentary bvinge 
of a hypodermic needle in the skin. On the other hand, a 
pledget of absorbent moistened in Bonain’s solution (menthol, 
carbolic and cocaine in equal parts) placed against the drum 
in apprehensive patients does not seem to increase the chance 
of infection. 

When indicated, myringotomy affords great relief, but this 
alone is not sufficient, unless contributing factors are cor¬ 
rected. Although the details and sites of paracenteses have 
been described, we should always bear in mind that almost 
76 per cent of cases of secretory catarrh respond to conserva¬ 
tive treatment. Relatively few in comparison require myrin¬ 
gotomy in order to remove secretion from the tympanum. 

SUMMARY. 

A number of past and present day views on effusion into 
the tympanum have been enumerated. Although known and 
carefully described nearly 100 years ago, attention has been 
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In general it is well to remember that if there is pressure 
behind the drum the opening should be made in the most 
bulged part. At times it is necessary to make a second open¬ 
ing, especially if the secretion is of the heavy mucoid type. 
It has been suggested in recent years that this counter-opening 
be made in the upper anterior quadrant. 

In the opinion of the author the initial incision should be 
made through the light reflex, i.e., in the anterior inferior 
quadrant. The radiating fibres are the strongest in this area 
and as a result they tend to keep the incision open longer. 



If myringotomy is performed anywhere else the opening 
usually closes within 24 to 36 hours. It is also inadvisable to 
make a large horseshoe incision as there is liable to be marked 
retraction and scarring. 

The tough radiating fibres in the lower anterior quadrant 
have nothing to do with the cone of light. It is just a coinci- 





SARCOMA OF THE NOSE AND SINUSES* 

Howard C. High, M.D., 

Milwaukee, Wia. 

The American public has become cancer conscious. With the 
numerous articles appearing in current digests, newspapers, 
and women’s magasines, the physician sometimes is hard put 
to keep ahead of his patients in the latest news on cancer 
detection and treatment. This is a desirable state of affairs, 
and now more than ever before, it behooves every specialist 
to have a wide and detailed knowledge of all malignancies that 
could occur in his field of practice. 

Sarcoma arising in the nose or paranasal sinuses is a rare 
entity, but since two cases have occurred in our practice 
within a relatively short time, I considered the condition 
worth some special investigation, especially since both patients 
had been treated by other physicians who did not suspect 
malignancy. 

History. Sarcoma of the nose and sinuses has been known 
and recognized for many years. Bosworth,’ in 1889, published 
a book, "Diseases of the Nose and Throat,” which included a 
chapter on sarcoma of the nasal passages. He collected 41 
cases, about half of which were said to arise from the nasal 
septum. Most of these had not been examined microscopically. 

'The first published description of sarcoma of the nasal 
septum was a case report by Paletto, in 1820, and the first 
case which included an adequate microscopic study was re¬ 
ported by Mason, in 1876, according to E. H. Johnson, who 
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reviewed the history of this lesion in 1904.= Clark (1898),’ 
Baker (1899),’ and Craig (1901)® also contributed early 
repoi’ts. 

Etiology, The causes of sarcoma arising in the nose and 
sinuses are as obscure as those of most neoplasms elsewhere. 
In the literature no definite etiological factor appeared in most 
cases. In no case was trauma, chronic indtation or infection 
suspected as a probable cause. In-adiation, however, had a 
causative role in five instances. 

Osteogenic sarcomas have been produced experimentally by 
means of X-rays and radium. Also cases of bone sarcoma 
have been reported after beta and gamma radiation. Wolfe 
and Platt® reported two cases of sarcoma occurring in the 
nasal bones in the region of the glabella. Both patients had 
received irradiation for squamous cell carcinoma of the skin 
in this area 15 and 20 years previously. Diagnosis of sai’coma 
was confirmed by microscopic sections of the tumor in each 
instance. They report a case published in the German litera¬ 
ture by H. Hase, of a 12-year-old boy who developed sarcoma 
of the nasal bones. This cliild had had a scar over the nose, 
treated by X-ray irradiation at two years of age. They found 
60 cases of widespread sarcomas reported in the literature up 
to 1948, where osseous sarcoma could probably be attributed 
to the effects of Roentgen ray and radium therapy. 

W. G. Cahan= reported 11 cases of sarcoma developing after 
irradiation for some other cause. Two cases involved the 
sinuses. One was in a 26-year-old male who developed a sar¬ 
coma of the antrum 13 years after irradiation for a cloudy 
left antrum. Radical surgery was done and a three-year cure 
resulted. The second case was an osteogenic sarcoma of the 
ethmoid labyrinth which first appeared .five years after irra¬ 
diation for retinoblastoma in infancy. The tumor was radi¬ 
cally excised; but it recurred, and the child died. 

These cases should again remind us of the inherent dangers 
in radiation therapy. Its use must be reserved for potentially 
serious situations, and complications of treatment must be 
watched for constantly. 
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The Bo-called "cancer age” is not an important factor in 
sarcoma of the nose and sinuses. Many of the reported cases 
have been in children, and Pancoast* believes the disease to 
affect young people more often than the middle-aged; how¬ 
ever, there has been only one case of sarcoma of the antrum 
diagnosed in approximately 90,000 admissions to Children’s 
Hospital in Milwaukee in the last 26 years. This occurred in 
1939 in a 10-year-old boy who died in spite of X-ray therapy. 
It is the impression of most authors that malignancy of the 
nose and sinuses in childhood is more rapidly growing and 
the prognosis is worse than when it occurs in later years. 

Diagnosis. There are no typical symptoms of sarcoma, but 
certain findings may be suggestive. Some authors state that 
these tumors are slower growing with less tendency to ulcera¬ 
tion than the carcinomas, and they pi-esent more distinct 
expansive growth with extension by contiguity, and symp¬ 
toms due to pressure, rather than invasion and destruction as 
with the carcinomas. Nasal obstruction and pain are the two 
most frequent complaints. Wille,* reviewing 220 cases of 
malignancy at the Norwegian Radium Hospital, lists these 
presenting symptoms in order of frequency: 


Nasal Btenoflls_Canthal spelling--- 8 

J&v and tonfiiacie_ S8 AneaUieela of N V- 

Pain In eye and temple_31 LooBe teeth-4 

Swelling of cheek__-17 Impaired vlBlon - 3 

Nasal dlBcharge -. Enlarged cerrical glande. 1 

Alveolar tumor ... Exophtbalmoi .. . I 

Eplataxlfl_11 


X-ray examination is helpful in the diagnosis, and Pan- 
coast* believes that sarcoma of the antrum can usually be 
diagnosed early by Roentgenograms. Homogeneous clouding 
of the antrum is present, but the appearance is not so dense 
as the clouded sinus due to polyps or thickened membranes 
with retained secretion. The original antral lesion is usually 
in the region of the teeth with the bone quite thin in that 
region. Alterations in alignment of the teeth due to encroach¬ 
ment by the lesion in the sinus is a later finding, and finally 
expansion and thinning of the walls of the sinus to a marked 
degree as the lesion increases in size. The bony outline of the 
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sinus may disappear altogether. Fibroma is the only tumor 
which simulates sarcoma. These Roentgen findings confirm 
the clinical impression that the sarcomas are expansive rather 
than invasive growths. The contrasting X-ray picture of car¬ 
cinoma of the antrum is one of erostion and destruction of 
the bony walls. The bone has a speckled or mottled appear¬ 
ance as though it was the seat of bone disease or invasion by 
a new growth. 

The chief Roentgen sign of sarcoma of the ethmoid area, 
too, is the expansion of involved structures rather than inva¬ 
sion. For this reason it is often difficult to differentiate pri¬ 
mary sarcoma from mucocele. 


Final diagnosis depends upon examination of biopsy mate¬ 
rial or upon frozen section examination at the time of 
operation. 


Pathology, The pathology of sarcoma is difficult to describe 
because of the various elements which may go into its forma¬ 
tion. Tlie amount of fibrous, cartilaginous, myxomatous, and 
osseous tissue and degree of cellularity, all are variable. Ohn- 
gren,'® reporting from Stockholm in 1933, found 22 sarcomas 
(or 15 per cent) among 129 cases of malignancies arising in 
the maxilloethmoidal region; these were of the following 
types: 


Osteoblastic_ 5 

Round cell _ 3 

Polymorphous —_ 3 

Melanosarcoma___8 


Spindle cell -2 

piasmocytoma_3 

Myxosarcoma_2 

nbrosarcoma_ 1 


Ringertz,” of Helsingfors, has done a complete study of 
pathological types of sarcoma. He found that 5 per cent of 
all nasal and paranasal sinus tumors were sarcomata; that 
of this number, 20 per cent were fibrosarcoma or spindle cell 
sarcoma. Next in frequency were the myxomas and myxo- 
chondrosarcomas, and lastly the osteogenic sarcomas. In his 
experience this last group was by far the most malignant. 


Most pathologists agree that the diagnosis cannot always 
be made from the histological picture alone. The clinical be¬ 
havior of the tumor must also be considered. A growth which 
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from histological appearance alone might be called a chon- 
dioma would have to be considered sarcomatous if it was 
locally recurrent and invasive. Such situations arise not in¬ 
frequently. Also, in recurring, these tumors often become 
more cellular and assume a more malignant character. 

Treatment. The evolution of treatment of malignancies of 
the antrum can be traced In a series of papers by G. B. 
New.”'” In reviewing the literature from 1926 he discovered 
that treatment by surgical excision had been generally unsuc¬ 
cessful and that irradiation alone had likemse produced poor 
results. In 1920,” New advocated eradication of the tumor by 
the actual cautery and implantation of radium into the mar¬ 
ginal tissue. Later experiences led to the use of electrocautery 
instead of open cautery with radium. By 1926,” New had 
collected 97 cases of antral malignancy, 80 per cent of which 
were apparent cures. Half of these favorable cases were sar¬ 
comas. He reported further results in 1936’* and 1988.” 
About 26 per cent of the total cases were sarcoma, and in 
these the results were particularly favorable — as high as 70 
per cent five-year cures in one series. 

It was pointed out by both Ohngren'" and Holmgren,’” who 
also favor this combined electrocautery-irradlation teclmique, 
that sealing of lymph and blood channels by the current will 
help prevent extension and recurrence. With ordinary surgi¬ 
cal procedures there is more blood loss and more likelihood of 
spreading tumor cells to uncontaminated fields. Ohngren’* 
reports 86 per cent five-year cures of maxillary sinus tumors 
but does not differentiate the types. 

I. Szpunar,” of the Cracow University Clinics, uses electro¬ 
surgery as an adjunct to X-ray therapy rather than the 
reverse but emphasizes its importance in facilitating drain¬ 
age, lessening infection, and promoting healing. He discusses 
61 eases of malignant tumors of the maxillary sinus, of which 
five were sarcoma. He also mentions the use of nitrogen mus¬ 
tards in far advanced cases, feeling that they alleviate pain 
and temporarily improve the patient’s general condition. 
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Each case must, of course, be individualized. If the sarcoma 
is early, readily accessible, and of low grade malignancy, 
electrosurgical excision is enough. Exact extent of the malig¬ 
nant tissue is, however, .often difficult to determine; and if 
there is some doubt thafciexcision is complete, prognosis can 

be improved if radium is implanted at the time of surgery. 

{ 

If frozen section or biopsy shows a higWy cellular tumor, 
some foiTn of irradiation is mandatory in combination Avith 
electrofeurgei’y. 

When there is evidence of metastases, prognosis is grave 
and surgery useless, but X-ray irradiation will frequently 
reduce the size of the tumor and alleviate pain temporarily. 

, New” is of the opinion that the patient with a high grade 
malignancy has a better chance of primary cure by electro- 
surgeiy plus radium implants than one Avith a Ioav grade 
tumor where radiosensitivity is low and surgerj’^ alone must 
be depended upon. 


CASE REORTS. 

Case 1: Mrs. A. G., age 40, xras referred to us by an ophthalmologtst In 
January, 1946. The paUent had complained of a dull aching pain over 
the right frontal sinus and right eye, and a feeling of fullness In this 
region since October, 1945. Several severe, right-sided nose bleeds had 
also occurred. The doctor had recently operated for vrhat he thought 
was a chronIcaUy Infected lacrimal sac on the right, but he did not 
complete the operation because of hemorrhage. Positive physical find¬ 
ings vrere limited to the head. A hickory nut sized swelling was seen 
above and medial to the right Inner canthus, and there was profuse tear¬ 
ing of the right eye. Vision was normal. The ears, throat, nasopharynx 
and larynx were normal. Intranasally there was some granulatlon-like 
tissue In the right middle meatus. This tissue bled easily on slight 
manipulation. No pus was seen in the nose, but the tissue present sug¬ 
gested some trouble In the sinuses on the right side. 

X-ray changes were minimal considering the size of the external 
swelling. There was an asymmetry of the frontal sinuses particularly In 
the region of the frontoethmold cells. There was lack of trabecular 
formation on the right side, but no actual bone destruction nor tumor 
formation could be seen (see Fig. 1, Case 1). 

A tentative diagnosis of mucocele was made. 

A right intranasal ethmoldectomy was attempted In April, 1946. Tissue 
was obtained for microscopic examination, but operation could not be 
completed because of hemorrhage. The pathologist reported Inflamma¬ 
tory tissue. We planned to complete the operation through an external 
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approach^ Pnt the patient found It necesBaiy to leave the hospital because 
of a family emergency. We were able to see her occasionally in the office, 
and each time she Tras urged to have the oparatlre work completed. Her 
husband remained an Invalid for many months, and the patient felt she 
could not re-enter the hospital. The external awelllDg Increased slowly 
and the right eye began to protrude before we were able to hospItaUxe 
her again In February, IS'tS. The IntranasaJ picture had also changed. 



Fir 1. Case 1. Water* projection t*k*n Febmory. 194t. ihowlnr 
aeyrametrj of the frontal •inusea and lack of trabecular formation on the 
risht, in the frontoethmold recloo. No tumor damonatrated. 

The right lateral wall of the nose was pushed against the septum, mak- 
lug It Impassible to visuallz# the right middle meatus. X-rays at this 
time showed definite change. The anterior ethmofds, the anterior portion 
of the frontal ^ne In the region of the superior and Inner aspect of the 
right orbit, and the septum between the two frontal alnuaea could now 
no longer be demonstrated. Tbere was a 1 cm. toft tissue shadow pro¬ 
jecting from the right Into the left frontal sinus (see Fig. 2, Caes 1). 

Right external frontoethrooldeclomy was done In February, ISIS. Im¬ 
mediately beneath the skin and subcutaneous tissue, a very thin shell of 
bone presented Itself. There were sereraj areas where bone was absent, 
and sinus mucosa was seen. In removing bone for better exposure, we 
found what appeared to be a cyst wall, Pracrically all of the floor of the 
frontal sinus and the medial wall of the orbit were missing. The wall 
of the cyst varied from 1 to 8 or 4 mm. in thickness, A small amount of 



OF NOSE & sinuses. 

high ■. SARCOM througRo'^*' 


through tbe OP remainder o 

removed, ana was 

inucoBa of tne 

__ «hM 







jT U tr 


3»-1 


' 1, 



' ^._ — -•■ -laiR Her® 

- - —;r.vi 5 rs% fe*“- 

ire t)°”^u^lB seen r operation, enOr® 

ffiVoK' ■'"■ “““* ,, .„ „«...«»' sf»» i"”'*'*’ Sv- 

onmnleted, netv/een th® .. „ leree cav 


iy^rfrontal sinus remnants of j;^„tai8. a- 

aoor ot the nose ^ cauie P^e^ Frozen sect 

fusions of ^tlve course flays. oIIa of 'V^hie 

The POStoP^^ges over several days -- ^ells 


fusions of v^n-— course -g. ,,. of tvWcii 

s.rrs^- - 
,fr sssn?^'.. — 



high: sabcoma of nose a sinuses. 


811 


and appeared locally Inraalre Re'vlew of microscopic sections prepared 
In 1946. together with consideration of the course of the lesion, strongly 
supported the Interpretation that thla represented a neoplastic rather 
than an Indammatory lesion Diagnosis: chondrosarcoma, low grade, 
ethmoid and frontal sinuses (see Fig S. Case 1) After learning the 
pathologic diagnosis, some form of Irradiation was considered The 
patient was three days postoperative at the time, and with the bleeding 



PJsr i Cais L Photomlcroirraph of tisauo romornl at the time of opera¬ 
tion Feb SS, 1941 Note Jrreaularttr of cell* and lack of normal cot^lage 
structure (XlOO) 

the use of radium Intranasally was not feasible External Irradiation 
might cause breakdown of the wound so that this method was rejected 
Prom the pathological sections, we felt that thla tumor was probably 
quite radioresistant and In view of the fact that we were reasonably 
sure all diseased tissue had been removed, we decided against Irradiation. 

The external wound healed nicely, and over a period of time the Intra- 
nasal cavity eplthellallsed completely 

It was discovered on the third poetoperatlre day that vision In the 
right eye was reduced to light perception only. An ophthalmologist felt 
that this was the result of our firm packing pressing either directly on 
the optic nerve, or on nutrient blood vessels to the eye—certainly an 
unexpected complication. 
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The patient has been observed In the office repeatedly. She was last 
seen In the office In March, 1960. There was no external swelling. Intra- 
nasally the operative cavity was completely clean and free of any recur¬ 
rence. Vision remained poor In the right eye. 

Comment. The loss of vision in one eye was a most unfor¬ 
tunate complication. Perhaps it could have been avoided by 
removing the packing sooner. A better method in theory 
would have been the use of electrocauteiy which might have 
made the tight packing unnecessary. Actually, we were fol¬ 
lowing a line of cleavage in dissecting out the cyst and sharp 
dissection was necessary. 

In retrospect, we think this to have been the course of the 
disease; A slowly developing mucocele of the right anterior 
ethmoids had most likely been present for several years with¬ 
out producing symptoms. In October, 1945, when epistaxis 
began, the sarcoma within the cystic mucocele probably had 
broken tlirough into the nose. This occurred because the 
tumor was exposed in the middle meatus to any infection in 
the nose. External swelling was also obseiwed at tliis time. 

When the right external frontoethmoidectomy was done, 
the cyst wall was intact except in the middle meatus. This 
has led us to believe that this case represents the development 
of a sarcoma within a mucocele. 

Cose 2; We first saw the patient, E. V. P., age 60, July 25, 1947. She 
complained of nasal obstruction for which she had been under observa¬ 
tion by an out-of-town doctor for one year. iKJcal treatment by packing, 
the use of nose drops, and steam Inhalations had failed to relieve her 
symptoms. An allergist, who had recently been consulted, felt that the 
obstruction was not on an allergic basis and referred the patient to us. 
There was no history of trauma or Infection to account for the 
obstruction. 

Ear, nose and throat examination was negative except for the nose. 
Externally the nose was normal. The nasal mucosa was pale, somewhat 
boggy and suggestive of allergy, and there was an excess of clear 
mucus In the anterior portion of both nasal chambers. Further back In 
the nose there was a symmetrical, smooth, bilateral swelling of the nasal 
septum, covered completely by Intact mucosa. There were no areas of 
roughness, erosion or bleeding. The swelling began In the midportion of 
the septum, extending upward from the level of the superior border of 
the Inferior turbinates, and backward to the posterior choanae. It was 
not possible to get an adequate view of either middle meatus or the 
middle turbinates. The Inferior portion of the septum was unlnvolved. 
On palpation the swelling was smooth and hard. The frontals were clear 
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and the antra ha*y on tranalllumlnation. The nasopharynx waa normal 
X rays revealed a cystic swelling of the nasal septum without bone 
destruction. There was some clouding of the left antrum (see Fig. i, 
<3ase 2) 



FItf 4 Ca«e S Oronffer 107* projeetlon taken July 1947, demonatratea 
the cyatio awelllnr (be naaal eeptom. Some clouding- of toe left antrum 
la alao noted. 

Because of the length of time the symptoms had been present and Its 
benign clinical and radiological appearance our working diagnosis was a 
benign bone cyst of the septom. although we were unable to find any 
such condition described In otolaryngologlcal or pathological texts Tbe 
possibility of a primary malignancy of the septum could not be excluded. 
Routine laboratory studies were normal and the patient had no fever 

It was decided to approach the lesion surgically by means of a stand 
ard submucous resection of the septum and this was done on July 30 
Anesthesia consisted of cocaine crystals moistened with 1/1 000 adrena 
lln applied topically After separating the mucoperichondrlal daps In the 
usual manner and reaching the region of the swelling a semlsolld mate¬ 
rial was encountered The perpendicular plate of the ethmoid was miss 
Ing. The tissue was relatively avascular but looked a great deal like 
malignant tlssne baring the granular tapioca like appearance of mixed 
salivary gland tumor or chondroma. Tlaroe was sent to tbe laboratory 
for froten section. The pathologists diagnosis was a highly cellular. 
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mallBnant growth; probably a sarcoma. All visible tumor was removed 
up to within 1 to 2 mm. of the cribriform plate. The tumor extended to 
the posterior choanae and had eroded, probably by pressure, the entire 
anterior wall of both sphenoids. It was necessary to curette laterally 
from the anterior wall toward the greater wing of the sphenoid on both 
sides In order to remove tumor tissue, but no tumor was seen within 
either sphenoid sinus. At completion of operation the mucosal flaps 
were still Intact and normal on the external surface, but somewhat rough¬ 
ened on the medial side. All visible tumor had been removed. 

Gauze packing was placed In the nose and left for 24 hours. Penicillin 
was given for one week. There were no postoperative complications. 

Later, paraffin pathological sections (see Pig. 5, Case 2) were reported. 
Microscopic examination revealed the presence of a malignant tumor 
composed of cartilage, which In some areas was undergoing myxomatous 



Fig. 6. Case 2. Photomicrograph showing section of tumor removed sur¬ 
gically. July 30, 1947. Atypical cartilage cells and myxomatous stroma are 
present. Also the tumor Is seen Invading and destroying bone and carti¬ 
lage. (XIOO.) 

degeneration. The tumor was invading and destroying the nasal septal 
cartilage and bone. Paraffin sections were not as highly cellular as the 
frozen section preparation, which would suggest that the tumor was not 
growing as rapidly as previously thought The final diagnosis was chon¬ 
drosarcoma of the nasal septum. 
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since ve could not be sure that our ezelilon wai adeauate, we decided 
In consultation with the Hoentsenologiat to me some tn>« of Irradiation. 
In apite of the fact that this typ® of malignancy Is reportedly not radlo- 
seniltlre. On the ninth dar after operation. 145 mg. of radium were put 
Into the nose and packed as high as possible with vaseline impregnated 
game strips. It was left in place 13 hours, delivering 1,740 mg. hours. 
The only Immediate postirradlatlon reaction was some dryness In the 
nose. Dryness and crusting of the nasopharynx, particularly on the left 
side, has been a problem. We hare had the patient use plain olive oil in 
the nose to lubricate the nasopharynx, and she has also irrigated the nose 
with saline to help remove crusts. On three or four occasions there has 
been a little serous fluid In the left middle ear, which we bare been 
able to relieve by inflations of the left Eustachian tnbe. 

The patient has complained of occaalonal pain In the left side of the 
face and neck. No organic basis has been found to explain it. and we 
hope it la only a later effect of the Irradiation therapy. 

Ten months after irradiation had been given, a half dime sized ulcera¬ 
tion waa observed on the posterior pharyngeal wall. Biopsy of the margin 
of the ulcer showed only Inflammatory tissue. It was decided that the 
ulcer waa probably due to the radium, and It aubsequently healed. The 
patient was last seen In August, 1950. at which time no recurrence of 
the tumor could be seen. 

Comment. Primary chondroma of the nasal septum has 
been reported and is apparently not uncommon, but we liave 
been unable to find a single case of chondrosarcoma similar to 
this case. Its site of origin in the septum cannot be questioned 
because we were fortunate enough to see the patient before it 
had spread to adjacent tissues. A cure cannot be claimed, 
but as no recurrence lias occurred up to this time, we feel 
reasonably certain that none will. 


SUMUABV AND CONCLUSIONS. 

1. Sarcoma of the nose and sinuses is rare. 

f. These tumors occur more often in childhood and ado¬ 
lescence than carcinomas. In most of the cases in tlie 
literature, no etiologic factors are evident, but in at 
least five cases sarcpma was preceded by irradiation to 
the region. 

S. Sarcoma of the nose and sinuses grows by avpansion 
rather than invasion, and has some characteristic Roent¬ 
gen findings. 
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U. Exact pathological diagnosis is often difficult due to the 
various connective tissue elements which can comprise 
the tumor. 

. ft 

5. Treatment by electrosurgical excision augmented by ra¬ 
dium therapy gives the best results in most cases. 

6. Two cases are reported. The first case is unusual because 
a chondrosarcoma apparently developed within a muco¬ 
cele. The second case is a primary chondrosarcoma of 
the nasal septum, a lesion which, so far as we know, has 
not previously been reported in medical literature. 
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ENDOTRACHEAL INHALATION ANESTHESIA. 


SPECIAL REFERENCE TO POSTOPERATIVE 
REACTIONS AND SUGGESTIONS FOR 
THEIR ELIMINATION.* 

Paltjel J. Flagg, M.D. (by invitation), 

New York, N. Y. 

Last March I wrote each member of the Ameincan Laiyn- 
gological, Rhinological and Otological Society, Inc., request¬ 
ing his experience and judgment respecting the incidence pf 
trauma in endotracheal intubation for anesthesia. In reply to 
the 514 inquiries directed to the total membership, including 
ophthalmologists, otologists and laryngologists, 154 responses 
were received. This total necessarily repi’esents much more 
than the 30 per cent implied; in fact, it may be assumed that 
the majority of those interested in laryngology were kind 
enough to reply. These responses were assembled as a suiwey 
and a mimeographed copy was mailed to each respondee. This 
suiwey now appears in the April issue of the Archives of Oto¬ 
laryngology released last week. My purpose today is to state 
moi'e fully why this inquiry seemed necessary in the first 
place; second, to give you some of the reactions to it; third, 
to note a drift which is taking place in the whole field of 
anesthesia; and finally, to emphasize the details of the tech¬ 
nique which, in my hands, has been almost entirely free from 
regrets. 

May I first enlarge somewhat on the background upon 
which my use of this method was predicated. 

It is common practice in medicine for a specialist in one 
field to tura to that of another when problems overlap. It is 

'Bond at the Flfty-fltth Annual Mectlner of the American LarynKOloclcnl, 
RTilnolofflcal and Otoloelcal Society, Inc., Atlantic City, N. J.. May S, 1951. 

Editor's Note: This ms. received In LarynBOSCope Ofllco and accepted for 
publication. May 14, 1961. 
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most unusual for men in one field to attempt to establish 
through experience findings referable to another; and yet, in 
the field of endotracheal anesthesia it would seem that the 
clinical reaction to instruments and teclinique has been em¬ 
ployed to establish rules and regulations for present practice, 
rather than tlie experience of the laryngologist gained through 
an intimate acquaintance with physiological tissue reactions 
to instrumentation. How often, for example, does the laryn¬ 
gologist appear in the introduction of a new endotracheal 
tube or technique,—and yet, should not the use and safety of 
such instruments turn upon laryngoscopic experience rather 
than anesthetic trial and error? 

Wherever endoscopy Is used in other fields, the physician 
employing it lives with his patients through diagnosis, opera¬ 
tion, immediate recovery and ultimate after effects. 

In my initial use of endotracheal intubation, I turned to 
Chevalier Jackson. A carbon of a letter, dated Nov. 29, 1926, 
is before me. I asked Dr. Jackson the following questions: 
What is the usual reaction to intubation? What is the maxi¬ 
mum outside diameter of the bronchoscope for the adult and 
tlie child? Would a flexible tube give less reaction? How long 
may the tube be left In the larynx without trauma ? Will appli¬ 
cation of lubricants reduce the effect of intubation? Would a 
large size tube be less likely to traumatize than a smaller tube? 

Jackson’s replies were precise and afforded a safe base for 
action. Following further correspondence and trials, Jackson 
wrote me three months later (under date of Feb. 23) : “I 
would suggest that you make a preliminary publication at 
the earliest possible moment.” I replied: "No preliminary 
observation of my own would have any value. Tliis would be 
merely speculation. You alone can pass judgment on the 
soundness of this method. If you say that such and such a 
technique, or a tube of such a size is correct, that is the end 
of it Later on, in a further report of the method, my opinion 
based upon case experience will be of value.” 

For 10 years I did endotracheal anesthesia with the tubes 
recommended by Jackson, under every environmental condi- 
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tion, in large hospitals, in small hospitals, in sanitariums and 
in homes, at leisure and under pressure. The results paral¬ 
leled bronchoscopy. They were practically without regrets. 
New tubes, new laiTngoscopes made their appearance; blind 
intranasal intubation became popular; carbon dioxide absorp¬ 
tion technique, ethylene, cyclopropane followed each other. 
Tlvrough the daily contacts with which we are all familiar 
were voiced disturbing reports; seven granulomas in the 
practice of one laiimgologist; sloughing of tracheal mucosa 
from balloon pressure followed by death; from another: 
stories of long struggles to intubate; an emergency call to 
assist in the intubation of a patient; apnoeic from over- 
sedation; resistant to an attempt to intubate an oversized 
tube but offering no resistance or difficulty to the 10 mm. 
tube in our use; and then thei*e was the threat behind it all: 
the threat that all endotracheal intubation might be con¬ 
demned, including my own fortunate experience, unless the 
reasons for these accidents could be discovered. It seemed 
quite clear that the policy of ti-ial and error to determine 
tolerance of the glottis, the attempt to accommodate the size 
of the endotracheal tube to the requirements of anesthesia 
machines was proving disastrous. A new and more compli¬ 
cated problem, one which I timst will not be judged presump¬ 
tuous, was taking shape; i.c., to investigate tlie rumors of 
trauma, to bring up to date the original postulates of Jackson, 
and to integi-ate these results with my personal experience 
for the benefit of the patient and for the protection of the 
field. 

In 1926,1 turned to Chevalier Jackson for advice. Through 
the last year I have come to you. You have responded most 
generously. You have reported pathology which has come to 
your attention following endotracheal anesthesia. You have 
confirmed the views Jackson stated to me 25 years ago. 

May I now refer briefly to the questions placed, and to the 
resulting summary which appears in the April issue of the 
Archives of Otolaryngology. 
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Trattma Follovnng Bronchoscopy. 

In routine laryngoscopy and intubation for bronchoscopy 
98 per cent expect little or no reaction. 




Consultations for Trauma Following Anesthesia. 

Ninety-nine respondees, or 64 per cent, were called in for 
postoperative trauma following endotracheal intubation for 
anesthesia. 
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From Connecticut: Today most endotraclieal intubations 
or anesthesia are done using pentothol as the basic anesthesia. 
Most anesthetists simply do not take time to anesthetize the 
throat and larynx properly with local anesthesia. When 
spasm occurs, as it frequently does, then trauma is produced 
in the hurry and excitement. The anestlietists know they will 
never have spasm to contend mth if I fix the patient first. 

THE EFFECT OF LONG INTUBATION IS REFERRED TO. 

Louisiana: It is my opinion that bronchoscopy is less tiau- 
matic than endotracheal intubation for anesthesia due to the 
fact that bronchoscopy requires only a few minutes during 
which the bronchoscope is in contact with the vocal cords. 
On the other hand, the intubation tube frequently remains in 
contact with the vocal cords ns long as several hours and 
this constant pressure, particularly if the patient is not under 
deep anesthesia, produces considerable trauma of the cords. 

Massachusetts: I have often wondered if the prolonged 
presence of the tube in the larynx has any influence in the 
etiology of the traumatic granuloma which sometimes occur. 
On the other hand, I recall that prolonged intubation of the 
larynx for laryngeal diphtheria in the old days rarely caused 
any such trouble. 

OBJECTIONS TO BLIND INTUBATION ARE REPEATED. 

Pennsylvania: I have encountered a number of cases where 
the larynx was traumatized, and I have noted many more 
cases of traumatism on the nasal passages, due unquestion¬ 
ably to the' blind intubation through the nose, of which I 
heartily and thoroughly disapprove. 

Chicago: Certainly blind bouginage as well as the use of 
oversized tubes and intralaryngeal pressure are all to bo 
condemned. 

New York: I feel that this is a very important stand for 
you to take as I have seen a great many cases with hoarse 
voice, over months and months, and also cases whore nose 
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bleed developed following inti'atracheal anesthesia. Most of 
the cases I have seen have been cases that were induced by 
the blind method of nasal catheter. 

THE EFFECT OF LOCAL ANESTHESIA LUBRICANTS ON THE 
ENDOTUBE IS POINTED OUT. 

California: I would like to add that the worst immediate 
reactions to intubation that I have seen were traceable to the 
use of anesthetic lubricants, nupercaine and intracaine, caus¬ 
ing contact dennatitis, so that it is not surprising that an 
occasional patient will show a pseudomembranous reaction in 
the larynx and subglottic region. I have not sem this reaction 
to intubation except where such agents were used. 

THE FOLLOWING COMMENTS STRESS.ACCIDENTS. 

New York: Let me mention one case which I blame in part 
on endotracheal anesthesia. This was in a boy who had been 
run over and had a ruptured spleen. There was no evidence 
of injury to his chest. In doing the spleenectomy, endotra¬ 
cheal anesthesia was employed. He had respiratoiy difficulty 
on the table which prevented removal of the tube after the 
operation was completed. Two hours later he was dead, and 
at autopsy it was discovered that he had a massive tension 
pneumothorax from a tiny laceration in the monor fissure of 
his right lung. I accepted most of the blame for this, because 
I should have recognized that thei-e was a tension pneumo¬ 
thorax; but, on the other hand, if the anesthetist had not 
been pumping anesthetic gas into him by squeezing on the 
bag, the boy would not have had the tension. 

I know of three deaths due to improper intubation and a 
fourth was prevented only by wde incisions in the neck the 
day after operation. Two of these were cases of my own. 

New York; I had to stand by for hours while a case that 
was in gi’eat respiratory distress was being considered for a 
tracheotomy. The patient had endotracheal anesthesia for a 
thyroidectomy. Both cords were immobile and in the midline. 
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but the vocal processes moved on attempted phonation, which 
ruled out a paralysis of the recurrent laryngeal on both sides. 
The consensus of opim'on in this case was that the larynx was 
damaged by trauma of endotracheal anesthesia. 

I have attempted to Investigate rumors of trauma following 
endotracheal anesthesia. The recommendations made to me 
by Jackson 26 years ago are almost identical with those which 
you have stated and which now appear in the April issue of 
the Archives. 

Your responses indicate that laryngoscopy and Intubation 
in bronchoscopy is relatively nontraumatic, that laryngoscopy 
and intubation for anesthesia is markedly so. 

The first step to take in establishing the etiological factors 
responsible for this reaction would seem to be to note the 
variances in the methods. 

The first difference Is the intubation of an unconscious 
patient. The mechanical variances to be noted are larger 
tubes, blind intubation and the use of subglottic packs. If the 
reasons for the pathology reported are to be found in these 
variances, their removal should eliminate them. 

While the survey offers no broad evidence to bear out the 
logic of this conclusion, it is a matter of revealing interest 
to reflect that by reason of conservatism or, possibly, lack of 
originality, the endotracheal tubes which I have used have 
never exceeded the outside diameter which you recommend. 
I do not use blind intubation. I do not employ subglottic 
packs; first, because I have found such tubes too bulky; and, 
second, I have found them unnecessary. My patients have 
always been adequately relaxed with ether. Postoperative 
trauma in my hands has not exceeded that which you report 
for routine bronchoscopy. As a matter of fact, it has been 
less than 2 per cent 

I now comment upon the matter of general anesthesia, the 
field obtainable under ether anesthesia, the instruments which 
I have used and, finally, what I believe to be the implications 
contained in the popularisation of laryngoscopy and intuba¬ 
tion in the relaxed patient 
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May I point out what seems to me to be a major drift 
affecting the whole field of anesthesia? A realization of this 
drift will help to eliminate much of the mystery pi*esently 
complicating anesthetic practice and postoperative reactions. 

It seems clear that anesthesia has drifted from pneumatol- 
ogy, the use of gases, to phannacology, the use of drugs, 
administered by mouth, rectum, hypodei-mic, vein and spinal 
canal. This drift is accompanied by the complications com¬ 
mon to pharmacology. Dosages are iireversible, effects are 
often unpredictable and idiosyncrasies are not uncommon. In 
therapeutics, phannacology anticipates these complications 
and guards administration by establisliing a therapeutic index 
for each drug, a margin of safety between the effective medi¬ 
cal dose and the lethal dose. 

When, however, drugs are called upon to eliminate con¬ 
sciousness, muscle tone and reflex activity, to depress respira¬ 
tion to the vanishing point, what has become of the thera¬ 
peutic index, the margin of safety? Furthermore, when one 
depressant drug is added to another, in order to produce a 
suitable surgical field, is not the result shrouded in mystery? 

What is back of this drift? Is it not ease of administration, 
an agreeable induction and euphoria upon recovery skillfully 
integrated and attractively presented by pharmaceutical 
firms? The power of these motivating forces are great. An 
appeal to safety and controllability may induce the patient 
to tolerate gas therapy; it will not make it agreeable. The 
foi'egoing is not intended as a blanket condemnation of the 
substitution of pharmacology for pneumatology. It is an at¬ 
tempt to bring into perspective the limitations as well as the 
usefulness of these sciences to help the surgeon to anticipate 
the nonnal limits of control of gases and drugs. In the light 
of these facts, one may more easily appraise and assist pres¬ 
ent practice in anesthesia. 

While pharmacological control, with preoperative sedation, 
morphine, scopalamine, pantopon or demoral, with loss of 
consciousness by intravenous pentothal-sodium, an agreeable 
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induction is begun. This medication does not accomplish 
muscle relaxation or reflex control of the glottis. The field at 
this point resembles that of laryngoscopy and intubation 
under local anesthesia. To complete the preparation of the 
field by the pharmacological approach, curare or syncurine 
is used for relaimtion, and topical pontocaine or cocaine is 
used for control of the glottic reflexes. The doses of these 
drugs and the individual's reaction vary. Increased control is 
secured at tlie cost of reducing the margin of safety. Phar¬ 
macological anesthesia is common practice. The skill required 
for its use is largely that of venapuncture and observation of 
the effects of the drugs used. Antidotes are singularly ineffec¬ 
tive in unexpected reactions. Emergency measures for relief 
of laryngospasm and resplratorj- depression turn upon posi¬ 
tive pressure, insufflation, through the endotracheal tube. 

Anesthesia is maintained by virtue of the continued effect 
of pi-eoperative sedation to which is added barbiturate hyp¬ 
nosis. Recovery is iikely to be delayed and is occasionally 
complicated by the characteristic barbiturate respiratory de¬ 
pression which cannot be overcome by the use of carbon 
dioxide. As a rule, the patient awakens free from unpleasant 
effects and with an inclination to euphoria. 

Pneumatological control of general anesthesia, carried out 
with gas-oxygen-ether, is, on the other hand, reversible in 
its effects; its effects are predictable to a high degree but 
prefaced by an induction which is sometimes unpleasant. 

Maintenance is under an elastic control which leaves a wide 
margin of safety between adequate muscle relaxation, control 
of the glottic reflex and depression of the respiration. tVliere 
such anesthesia is induced without sedation, as is my prac¬ 
tice, induction is more rapid, relaxation is more easily secured 
and recovery prompt Patients recovering from ether anes¬ 
thesia with endotracheal control, as a rule, have little nausea 
or vomiting. This is particularly true in operations about the 
head and neck. A brief period of recovery is followed by a 
prompt return of noimal vigor. MiTiere hvo or three children 
are anesthetized one after the other for squint operations, the 
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first is usually sitting up in his crib when the third is returned 
to bed. With the exception of occasional preliminaiy avertin, 
the speaker prefers to use no preliminary medication. Ether 
usually provides a relaxed field in from eight to 12 minutes. 

A word as to this relaxed field is in order. There is a sharp 
and most important difference between laiyngoscopy and intu¬ 
bation of the conscious patient under local anesthesia and 
the patient who is limp from adequate general anesthesia or 
who is in the flaccid stage of asphyxia. In the first, there is 
the familiar resistance of muscle tone and a variable degree 
of reflex activity. In the second, exposure is no more difficult 
than is exposure by a tongue depressor or nasal or oral spec¬ 
ulum. This difference is so real, and its importance in instru¬ 
mentation is so great that the laryngologist who limits his 
work to exposure under local anesthesia should go out of his 
way to familiarize liimself with the freedom of exposure in 
3-elaxation. A field which is suitably relaxed brings this 
instrumentation within the range of many who would other¬ 
wise be excluded as unskillful. 

Given a relaxed field, in which the glottis may be exposed 
and intubated with ease and without haste, much of the objec¬ 
tion which has been raised to the wide use of laryngoscopy 
from the trauma caused by tense muscle and reflex spasm, 
would disappear. 

Would it not be well worthwhile for the laryngologist who 
is faced with anesthetic difficulties to laryngoscope and intu¬ 
bate his orvn patient, thereby eliminating the chief hazard to 
head and neck anesthesia? 

Now a word regarding instruments; it will be found that 
a laryngoscope blade at least seven inches long, with a large 
light and an opening to the side will provide a better field^ of 
exposure and allow easier intubation than does the conven¬ 
tional laryngoscope. 

The tube which I have used has been previously described 
in detail. (Reference will be found in the April issue of the 
Archives). A set of seven tubes are now available, beginning 
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with 4 0. D. up to and including: 10 nun. 0. D. While some 
prefer to connect the endotracheal tube to a carbon dioxide 
absorption canister or to a rebreathing bag, I have found that 
what has been referred to as the “tin can" inhaler leaves 
little to be desired. Inspiration and expiration are entirely 
free. Negative and positive pressure, 2 or 3 mm., in the closed 
inhaler may not seriously inconvenience the patient, but com¬ 
plete freedom is preferable. 

The purpose of endotracheal inhalation anesthesia is, first, 
to provide unobstructed respiration, in adequate volume; sec¬ 
ond, to prevent aspiration of foreign matter from the pharynx. 
Beecher has shown that the tubes whicli I have employed 
provide adequate ventilation (Heni-y K. Beecher, Anesthesi¬ 
ology, Vol. 11, No. 6, 1950). Large tubes and tubes with sub¬ 
glottic balloons have been employed by many to reduce aspi¬ 
ration around the tube, I have found that a pharyngeal pack 
introduced over the top of the tongue deep into the pharynx 
prevents regurgitation of gastric contents into the hypo- 
pharynx and the draining into it of secretions from the 
mouth. The occasional seepage of fluid past the tube is 
immediately evident in the sound of the respirations through 
the tube. Such secretions are immediately removed by suction 
catheter. 

One of the most important factors of safety during both 
induction and maintenance of endotracheal anesthesia is ade¬ 
quate suction. Its presence in the anesthetizing and operating 
room is mandatory. 

At this point I should like to submit for your consideration 
a new tube which illustrates the principle of the Mosher life- 
saver. A 6 and a 7 mm. endotracheal tube terminates in a 
tapered catlieter-like tip. This tip is supplied with perfora¬ 
tions, the total area of which is more than twice the area of 
the lumen of the tube. This new tube has a double purpose; 
first, it provides a means of entering a spastic glottis without 
trauma; second, it serves as a practice instrument for the 
student learning to intubate. 
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The need for this tube has been precipitated by the fre¬ 
quency and the danger of severe laryngospasm accompanied 
by respiratory depression reported during pentothal anesthe¬ 
sia. The ease and the frictionless entrance of this lubricated 
tube tlirough a spastic glottis must be experienced by the 
operator in order to be appreciated. It is believed that this 
type of tube will serve a useful purpose in accidental asphyxia 
requiring intubation. 

In conclusion, may I refer to the need of popularizing laiyn- 
goscopy and intubation in the relaxed, asphyxiated patient? 
Where one is about to die from respiratory obstruction and 
where the only possible relief is in the hands of rescue squads, 
it is becoming inci-easingly evident that at least one member 
of each squad should be oriented in the death zone of the 
respiratory tract, taught how to relieve phaiyngeal obstruc¬ 
tion and instructed in the simple technique of intubation of 
the completely limp patient. 

To this end I have for four years given regular monthly 
courses of laryngoscopy and intubation for the treatment of 
acute asphyxial accidents, to pediatricians, obstetricians, hos¬ 
pital residents, nurse-technicians, and selected members of 
rescue squads. 

Orientation of the field has been accomplished by the use 
of anesthetized dogs, anesthetized patients, and cadaver. The 
saving of many lives has resulted. 

This course is given monthly and is completed in a Fh'iday 
afternoon and Saturday morning session. The fifty-first class 
met last Friday and Saturday. 

SUMMARY. 

The impoifance of cooperation between the fields of 
laryngology and anesthesia is stressed. Pathology following 
endotracheal anesthesia is discussed. The present drift of 
anesthesia from pneumatology, the use of gases, to pharmacol¬ 
ogy, the use of drugs, with its implications, is stressed. The 
difference between laryngoscopy in the conscious patient un- 
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der local anesthesia and in the unconscious patient, relaxed by 
general anesthesia or asphyxia is noted. Instruments used by 
the writer are referred to, and a new lifesaver tube is demon¬ 
strated. A plea is made for the popularisation of laryngoscopy 
and intubation in the relaxed patient with an obstructed air¬ 
way. Courses of instruction for all those responsible for the 
care of the unconscious patient are offered. 



FRONTAL SINUS: 

PERMANENT DRAINAGE WITHOUT DEFORMITY.* 


HARBY P. SCHENCK, M.D,, 

Philadelpliia, Pa. 

Wl\ile surgical approach to the frontal sinus may become 
necessai-y in the management of neoplasms, the removal of 
foreign bodies, or the reduction of fractures of the frontal 
bone, it is usually carried out because of the spread of infec¬ 
tion to the bony walls or beyond the confines of the sinus. 

Since the introduction of sulfonamides and antibiotic drugs, 
conservative measures, together with chemotherapy, have con¬ 
trolled most acute infections of the frontal sinus, reducing 
the incidence of complications and of chronicity of infection. 

In spite of the advances in chemotherapy, there are occa¬ 
sional instances when extension of infection takes place to 
the bony walls, subperiosteal abscesses or draining, fistulous 
tracts appear, and meningitis, osteomyelitis or brain abscess 
become complicating factors. Neglect, delayed or inadequate 
therapy, the use of the wong chemotherapeutic agent, inept 
intranasal intervention or the presence of structural defects 
probably account for most of these sequelae. 

Chronic sinus infections are resistant to antibiotic therapy 
because of the difficulty with which the drugs peneti*ate abnor-; 
mal tissues resulting from repeated or prolonged infection. 
In the case of the frontal sinus, once irreversible tissue 
changes occur -ivithin the sinus and the nasofrontal ostium 
reinfection and chronicity of infection are inevitable and com¬ 
plications common. 

•Head at the Plfty-flfth Annual Meeting ot the American Laryngologlcal, 
HUlnologrlcal and Otological Society, Inc,, Atlantic City, N. J., May 7, 1951. 

Editor’s Note: This ms. received In Laryngoscope Office and accepted for 
publication, May 14, 1951. 
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Regardlesa of the reasons for external surgical approach to 
the frontal sinus, the selected techniipie should accomplish the 
aim of the operation with the least residual deformity and 
scarring. Since the introduction of antibiotics, these objec¬ 
tives are usually attained by minimal sacrifice of sinus walls, 
the construction of a permanent drainage tract from the fron¬ 
tal sinus to the nasal cavity and Immediate closure of the 
external wound. During the preantibiotic era, when wide 
removal of all diseased bone was imperative because of the 
lack of known controls against the spread of infection within 
bony structures, the operations of Riedel, Killian, Lotlirop 
and Lynch were lifesaving measures.^ Today they are often 
no more effective than simpler procedures and entail needless 
sacrifice of functioning structures and membranes. 

Osteomyelitis, witli or without brain abscess, has rarely 
been cured by antibiotic therapy alone, but antibiotic therapy 
together with surgical drainage has effected some remarkable 
recoveries. Even the view ttiat all necrotic bone must be 
removed before healing can occur may need revision. Al¬ 
though the antibiotics exhibit a peculiar ability to relieve the 
pain associated with osteomyelitis, their main value lies in the 
prevention of sequestration and in the arrest of progressive 
extension to contiguous osseous tissue. Their timely use in 
osteomyelitis secondary to sinus Infections has not reduced 
the need for surgical drainage but it has reduced the extent 
of radical surgery. The question today is, “What constitutes 
adequate surgical drainage?” 

After external entrance to the frontal sinus and the com¬ 
pletion of the necessary intervention within it, an efficient 
drainage tract from the sinus to the nasal cavity must be 
maintained. Following either radical, defonning operations 
or more simple procedures, such a drainage tract is prepared 
by enlarging or reconstructing the nasofrontal approach. Be¬ 
cause the subsequent constriction of the new channel is a 
serious matter, various methods have been employed to pre¬ 
vent it, either by the use of skin grafts in the frontal ostium 
and the nasofrontal channels, or by the introduction of tubes 
of tantalum, plastic or rubber. 
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The following simple technique has been employed for many 
years in the absence of bone infection, but since the intro¬ 
duction of the antibiotics, it has been used to the exclu¬ 
sion of more radical operations excepting under unusual 
circumstances. 


TECHNIQUE. 

Twelve hours prior to operation, the site of the incision is 
outlined by a linear application of 25 per cent silver nitrate 
solution which follows the midline of the eyebrow. The hair¬ 
bearing surface is later shaved to insure surgical asepsis, and 
the predictions of subsequent objectionable effects of shaving 
have not been borne out in more than 100 operations. 

Endotracheal anesthesia is preferable, but in the absence 
of serious infection, the operation can be readily carried out 
with local anesthesia. The incision through the skin is contin¬ 
ued tlu'ough the periosteum to the bone and its length re- 
sti’icted to the exact requirements of the operation. Digital 
pressure by an assistant controls the profuse hemorrhage 
from the branches of the supraorbital and frontal arteries 
and veins until all the bleeding points are secured. The peri¬ 
osteum is then elevated, most of the separation being confined 
to the lower flap. If the anterior wall of the frontal sinus is 
found to be intact it is entered just below the inner extremity 
of the eyebrow with a mastoid gouge, a motor-driven burr or 
a mallet and chisel. The opening is enlarged with a Kerrison 
bone forceps but its extent confined to the minimal require¬ 
ments of the specific situation. 

After attending to the lesions within the frontal sinus, a 
probe is introduced from the fi'ontal sinus into the ostium in 
order to locate its position. Antrum rasps then are passed 
downward from the sinus through the ostium and to the nasal 
cavity. When the passage has been enlarged to accommodate 
a tube of 10 mm. diameter, a malleable probe, with an eye in 
its olive tip, is threaded with heavy silk ligature and passed 
from the sinus through the enlarged ostium to the nasal floor 
where the ligature is grasped with a hemostat and the probe 
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withdrawn, thus carrying the two free ends of the ligature 
to the frontal sinus. A rubber tube, long enough to reach from 
the lateral margin of the sinus to the floor of the nose is then 
attached to the nasal end of the ligature and its upper end 
drawn into the frontal sinus where it is guided in a gentle 
curve to the lateral extension of the sinus. That portion of 
the tube lying in the frontal sinus is fenestrated. It is often 
advantageous to remove the anterior portion of the middle 
turbinate to facilitate these manipulations. The profuse hem- 
onhage which occurs during the rasping of the passage sub¬ 
sides promptly as soon as the rubber tube is in position. The 
lower end of the tube is then cut off so that it terminates in 
the nasal vestibule. After careful approximation of the peri¬ 
osteal edges, the skin margins are approximated with No. 14 
metal clips. The conspicuous ridge produced by the clips pre¬ 
vents separation of the skin margins during postoperative 
edema and minimizes subsequent scarring. After operation, 
the frontal sinus can be readily irrigated at any time by pass¬ 
ing a No. 8 or 10 French soft rubber catheter through the 
drainage tube and lavage carried out with normal saline solu¬ 
tion or azochloramide solution. The return of the irrigating 
fluids is thus free and no pressure is produced within the 
sinus. The drainage tube can be left in place for long inter¬ 
vals without discomfort, but usually epithelialization of the 
new tract is complete in six weeks or less. Removal of tube 
is accomplished by grasping the end in the nasal vestibule and 
pulling it out. No resistance is noted and there is no pain or 
discomfort during its removal. 

A case history is presented to illustrate the results of this 
simple operative approach to the frontal sinus in the presence 
of several complicating factors. 

REPORT OP A CASE. ' 

A. IL, a ■white woman aged 60 years, was admitted to the University 
Hospital on I>ec. 9, 3949. She had bad severe, horin? pain In the left 
frontal region for five days, and there was edema and tendemeas over 
the left frontal region, left cheek and left orbital rlnuu Admission was 
precipitated by the appearance of sUfTness of the neck saggestJng early 
meningitis. 
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She stated that she had been relatively well until October, 194S, when 
she developed severe left frontal pain, followed by swelling and tender¬ 
ness over the left frontal area and edema of the left upper lid. Following 
the administration of penicillin and catheterization and Irrigation of the 
left frontal sinus, she became symptom-free. In April, 1949, a similar 
attack occurred, but she again recovered after further catheterization 
and Irrigation of the sinus and antibiotic therapy. Excruciating pain In 
the left frontal region again appeared seven weeks prior to the admis¬ 
sion to this hospital. For five days the temperature ranged from 101.2° 
to 104° F. but returned to normal after Intensive antibiotic therapy. At 
this time Roentgenograms revealed the presence of an osteoma In the 
posterior wall of the left frontal sinus. 

On admission the left frontal area was not only swollen and Injected, 
but a doughy character of the soft tissues could be palpated well beyond 
the hair line. The swollen lids completely closed the left eye, but there 
were no restrictions on extraocular movements. The left nostril was 
obstructed, and profuse purulent secretion was present In the left ante¬ 
rior middle meatus. Palpation also detected fluctuation and an apparent 
depression In the region of the frontal hone, and pus was aspirated with 
a needle. The spinal fluid was normal; there were 12 per cent neutro- 
phlles and 23 per cent lymphocytes present In the blood with a W. B. C. 
of 12,600. During the first 24 hours after admission the temperature 
varied from 100.4° to 102° F., but remained normal thereafter. 

At this time Roentgenograms revealed bone absorption in the left 
frontal region and extending as far posterior as the coronal suture. The 
report also pointed out that with chemotherapy manifestations of osteo¬ 
myelitis of the skull have changed so that slight deosslflcation Is now the 
usual finding rather than the true “moth-eaten” appearance described In 
the past. The right frontal sinus was normal; the left frontal sinus was 
indistinct In outline with osteomyelitis alterations about its periphery. 
Dense clouding of the ethmoid cells, particularly on the left, was noted, 
as well as marked mucous membrane thickening In the right maxillary 
slnds and slight mucous membrane thickening In the left maxillary sinus. 
The sphenoidal sinuses were well developed with bilateral mucous mem¬ 
brane thickening. 

Four hours after admission, the left frontal sinus was entered and thick, 
yellow pus escaped under considerable pressure. The anterior wall of 
the sinus was soft at the site of entrance and the mucosa within the 
sinus was so edematous as to fill the space. An osteoma 8 x 10 x 2 mm. 
was located In the posterior wall of. the sinus and removed, exposing 
normal dura beneath. Temporary drainage was secured with the Inser¬ 
tion of a rubber tube and the wound closed. The sinus was irrigated with 
azoohloramlde solution everj' six hours; 300,000 units of crystacillln were 
given Intramuscularly every 24 hours and 500 mgm. of aureomycin were 
given every three hours by mouth. The patient remained afebrile. 

Seventeen days after the firet operation, the frontal sinus was re¬ 
entered, the nasofrontal passage enlarged and a rubber tube Introduced 
so as to reich from the lateral margin of the sinus to the nasal vestibule. 
The external wound was closed with metal clips. Two weeks later, a red, 
tender, fluctuant swelling appeared over the left frontal area near the 
hair line. When the pus aspirated from this abscess was cultured no 
growth was obtained. After further aspiration on two successive days, 
the swelling disappeared and the pain subsided. At this time the Roent¬ 
genograms showed still further destruction In the left frontal bone and a 
sequestrum appeared to be forming. 
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The patient remained free of aymptoma and the drainage tube waa 
removed at the end of abc weeks. During the next three months anti. 
bloUc therapy was continued. Three hundred thousand nnlts of crysta- 
clllln were administered every 12 honra and 60,000 units of penlcllllri 
every three hours Intramuscnlarly, for six weeks after the final opera- 
tlon. During the following six weeks the patient received 600 mgm. of 
aureomyoln by month every three hoars and !00,000 units of crystacllHn 
Intramnscularly dally. All therapy was discontinued thereafter. 

By Feb. 7, 1950, the sone of osteomyelitis could no longer be clearly 
delineated in the Roentgenograms, and on filarch 3, 1950, no reactivation 
of the Inflammatory process could be observed in the films. Studies on 
May 6, 1960, revealed the bone defect In the left frontal region to be 
smaller; however, there conUnned to be a radlolucent area above the 
operative site, and although It appeared smaller than at previous exami¬ 
nations It seemed still to contain a small sequestrum which had de> 
creased In sire. In November, 3960, further X-ray studies revealed dimin¬ 
ished slxe of the defect In the left frontal region, and the small seques¬ 
trum could not be Identified. Since Dec. 6, 1950, Roentgenograms have 
falle<l to reveal a radlolucent area In the left frontal bone. The patient 
has been symptom-free for 16 months; the drainage tract from the left 
frontal sinus has not constricted and no abnormal secretions have 
drained from It 

The simplest external approach to the frontal sinus is ade¬ 
quate in the management of mucoceles, pyoceles and cysts of 
the frontal sinus and useful in the removal of foreign bodies 
and small osteomas. In selected cases it may also suffice in 
the control of osteomyelitis of the frontal bone. 

Successful end-results depend upon permanent, continuous 
drainage of the frontal sinus, supplemented with the appro¬ 
priate antibiotic agent in adequate dosage and administered 
over a long period of time or at least until Koentgenologic 
evidence of infection disappears. 

The permanent drainage tract from tlie frontal sinus to the 
nasal cavity should be slightly more than 10 mm. in diameter. 
A rubber tube of 8 to 10 mm. diameter, if left in position 
within the tract for six weeks, will permit the regenerative 
ability of the epithelial cells of the nasal and sinus cavities to 
cover the surfaces of the new channel within a period of six 
weeks. Practically no deformity results. 



LETTER TO THE EDITOR. 

C.I.D. AUDITORY TESTS W-1 and W-2.* 

Central Institute for the Deaf, with the collaboration of 
Technisonic Studios, has prepared hvo new recorded spondaic 
word tests that resemble the familiar Auditory Tests No. 9 
and No. 14 of the Psycho-Acoustic Laboratory (Harvard). 
These recordings are intended for use with speech audiometers 
for detennining the threshold for speech. The new tests differ 
from PAL Tests Nos. 9 and 14 in that the vocabulaiy is con¬ 
fined to vei*y familiar words, suitable for children as well as 
adults, and also the pace is faster and more suitable for talk- 
back instead of write-down responses. 

The test material in both W-lf and W-2 is a list of 36 spon¬ 
daic words (like baseball and railroad) which were selected 
from the larger group used in Psycho-Acoustic Laboratoiy 
Auditory Tests No. 9 and No. 14. The particular words were 
chosen because they are familiar and because these particular 
recorded items proved experimentally to be equally intelligible. 
Six different scramblings of the same list of 36 words have 
been recorded on discs. The items in each scrambling are 
identical transcriptions from the same original. The scram¬ 
bling was done by cutting and splicing the magnetic tape on 
which the transcriptions of the original were recorded. 

In Auditory Test W-1 all of the words are recorded at a 
constant intensity and they monitor at approximately the same 
place on a VU meter. Each test word is introduced by the 
caiTier phrase "Say the word.” The carrier phrase, and also 
the 1000 cps calibration tone on the inner band of every 
record, have been recorded approximately 10 db above the 

•This work was Initiated under Contract NConr-272 (Project No. NR142- 
170, T.O. Ill) with the Office of Naval Research and completed under Con¬ 
tract VlOOlM-577 with the Veterans Administration. 

tMeans Word Test Number 1. 


838 



LETTER TO THE EDITOR. 


889 


average level of the test words. Auditory Test W-1 is designed 
for use with a step-attenuator to obtain the greatest possible 
flexibility and speed in finding thresholds for speech. 

Auditory Test W-2 is a “descending level” test. The words 
in each of the lists are already attenuated on the record. After 
the first nine words the carrier phrases also start descending 
but they stay G db above the test words. The first group of 
words starts at the level of tlie calibration tone. Three words 
are at this level, the next three are down 8 db, the folloiving 
three are down 6 db, and so on. Thus an average of 1 db 
attenuation per test word has been put into each list and each 
word that a listener repeats correctly lowers his threshold 
score by 1 db. 

A subject's hearing loss for speech is defined as the number 
of decibels by which his threshold for speech is higher than 
the experimentally determined average threshold for a num¬ 
ber of indiriduals whose hearing for pure tones in the speech 
range is within ±6 db of the accepted norms for pure-tone 
audiometry. The value of the normal threshold for speech will 
vary not only with the particular sample of speech that is 
selected as test material but also with the equivalent that is 
employed. Neither the apparatus for speech audiometry nor 
the recordings of test material have yet been standardized, 
either by the Council on Physical Medicine and Rehabilitation 
of the American Medical Association or by the American 
Standards Association. It is, therefoi'e, essential for each op¬ 
erator to establish his own normal values for each type of test 
with his own equipment and under his own particular acoustic 
conditions; however, if the recommendations concerning ap¬ 
paratus that are given in the manual that accompanies the 
new recordings are followed, normal threshold values obtained 
at other clinics should not differ from our oi\'n by more than 
2 or 3 db. Our tentative values for tlie normal thresholds of 
speech are 20 db re 0.0002 dyne per cm" for Test W-1 and 
19 db re 0.0002 dyne per cm’ for Test W-2. A more extensive 
study is in progress to determine whether the small difference 
between the two figures represents an advantage for tlie pro- 
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gressive attenuation employed in Test W-2 or whether it 
represents a difference in the two gi’oups of individuals em¬ 
ployed for the two tests. 

According to our preliminary measurements a speech audi¬ 
ometer that is calibrated for heai-ing loss should give a sound 
level of 20 db re 0.0002 dyne per cm- (measured in a National 
Bm-eau of Standards 9A coupler) when the calibration tone 
is set to the reference level on the meter and with the hearing- 
loss dial at zero. The starting level indicated on the hear¬ 
ing-loss dial minus the number of words of Test W-2 cor¬ 
rectly repeated will then give the listener’s hearing loss for 
speech directly within an accuracy of ±2 db. A tone of 1000 
cps at 20 db above 0.0002 dyne per cm= (under a receiver on 
the ear or on a 9-A coupler) corresponds approximately to the 
1000 cps tone delivered by a properly calibrated pure-tone 
audiometer at the 5 db hearing-loss setting. This relationship 
is reasonable because even the most intelligible words must 
be a few decibels above the threshold of detectability before 
they can be under'stood. 

The Technisonic Studios made the original recordings of the 
test material and also have carried through the entire process 
of manufacture including the electroplating and pressing. The 
Technisonic Studios will also distribute the recordings, on a 
non-profit basis, at the following prices: 

W-2 88 a set. 3 double-faced 78 rpm records, each 
containing 2 lists of W-1 & ---flO.60 

W-2 as a set 3 double-faced 78 rpm records, each 
containing 2 lists of W-2 @---tlO.50 

W-1 and W-2 as a set. 3 double-faced 33% rpm rec¬ 
ords @_J10.50 

Individual records from the 33% rpm set may also 
be purchased, as follows: 

1 double-faced 33% rpm record containing 4 lists 
of W-1 & _____-.—$ 4.00 

1 double-faced 33% rpm record containing 4 lists 
of W-2 @___ t 4.00 

1 double-faced'33% rpm record containing 2 lists of 
W-1 on one face, 2 lists of W-2 on the other face 

All recordings are on 12-lnch discs. 
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The addresB of the Technisonic Studios is 1201 South Brent¬ 
wood Boulevard, Richmond Heights 17, Missouri. 

We hope that other laboratories and clinics that are inter¬ 
ested in the standardisation of speech audiometry vrill try 
these new recordings and communicate to us their criticisms 
and suggestions, and also any data that they obtain concerning 
the normal values for the thresholds of speech. 

Signed; R. W. Benson 

H. Davis 

C. E. Harrison 

I. J. Hirsch 

E. G. Reynolds 

S. R. Silverman 



ILEME CONGEES FRANCAIS D’OTO-RHINO- 
LARYNGOLOGIE. 


The Congi'es Francais d’Oto-Rhino-Lai'yngologie will be held 
in the Grand Amphitheatre of the Faculte of Medicine, Paris, 
Oct. 22, 23, 24 and 26, 1951, under the direction of the pre¬ 
siding Dr. M. Bouchet, of Paris, and Honorai-y President de 
M. le Prof. Leon Binet, member of the Institute. 

For further infonnation, address Dr. H. Flurin, Secretary 
General —19 Avenue MacMahon, 17e, or Dr. H. Guillon, As¬ 
sistant Secretary General, 6 Avenue MacMahon, Paris, 17e. 


AMERICAN ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

The 1951-1952 Home Study Courses in the basic sciences 
related to ophthalmology and otolaryngology, offered as a part 
of the educational program of the American Academy of 
Ophthalmology and Otolaryngology, will begin on Sept. 1 and 
continue for a period of 10 months. Registrations must be 
completed before Aug. 16. Detailed information and applica¬ 
tion foims may be secured from Dr. William L. Benedict, the 
executive secretary-treasurer of the Academy, 100 First Ave¬ 
nue Building, Rochester, Minn. 


842 



HEARING AIDS ACCEPTED BY THE COUNCIL ON 
PHYSICAL MEDICINE OF THE 
AMERICAN MEDICAL ASSOCIATION. 

July 1, 1961. 

Audicon Models 400 and 416. 

Manufactorer: National Earphone Co., Ina, 20-22 Shipman St., New¬ 
ark 2, N. J. 


Audivox Model Super 67. 

Manufacturer: Audlror, Inc., 269 W, 14Ui SL, New York 11, N. Y. 

Aurex Model F and Model H. 

Manufacturer: Aurex Corp.. 1117 N. Franklin SU Chicago. HI 

Beltone Harmony Mono-Pac; Beltone Symphonette; Beltone 
Mono-Pac Model M. 

Manufacturer: Beltone Hearing Aid Co, 1450 W. Ifith 8U Chicago, HI, 


Cleartone Model 500; Cleartone Eegency Model. 

Manufacturer: American Sound Prodocta, Inc, 2464 S. Michigan Are., 
Chicago Id, Ql. 

Dahlberg Model D-1. 

Manufacturer; The Pahlberg Co, 2780 W. Lake St., Chicago 16, Ill. 

Dysonic Model 1. 

Manufacturer: Dynamic Hearing Alda, 43 Exchange PL, New York 6. 
N. Y. 

Electroear Model C. 

Manufacturer; American Earphone Co., inc., 10 East 48rd St, New 
York 17, N. Y. 

Gera Hearing Aid Model V-86; Gem Model V-60. 

Manufacturer: Gem Ear Phone Co., Inc., 60 W. 39th St, New York L 
N. Y. 

Maico Atomeer; Maico UE-Atomeer; Maico Quiet Ear Models 
G and H Maico; Maico Model J, 

Manufacturer: Maico Co„ Inc,, 21 North Third St, Mlnneapolle l, Minn. 
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Meats (Crystal and Magnetic) Aurophone Model 200; 1947— 
Meats Aurophone Model 98. 

Manufacturer: Meara Radio Hearing Device Corp., 1 W. 34th St., New 
York, N. Y. 


Micronic Model 101 (Magnetic Receiver) ; Micronic Model 
303; Micronic Star Model, (See Silver Micronic.) 

Manufacturer: Micronic Co., 727 Atlantic Ave., Boston 11, Mass. 


Microtone T-3 Audiomatic; Microtone T-5 Audiomatic; Micro¬ 
tone Classic Model T9; Microtone Model TIO; Microtone 
Model 46. 

Manufacturer: Microtone Co., 4602 Nicollet Ave., Minneapolis 9, Minn. 


National Cub Model C; National Standard Model T; National 
Star Model S; National Ultrathin Model 504; National 
Vanity Model 506. 

Manufacturer: National Hearing Aid Laboratories, 816 S. Hill St,, tiot 
Angeles 14, Calif. 


Otarion Model E-IS; Otarion Model E-2; Otarion Model E-4; 
Otarion Models F-1, F-2 and F-3; Otarion Model G-1 
(Whisperwate). 

Manufactiirer; Otarion Hearing Aids, 159 N. Dearborn St, Chicago, ni. 


Paravox Model J (Tiny-Myte); Models VH and VL (Stand¬ 
ard) ; Paravox Model XT (Xtra-Thin) ; Paravox Model 
XTS (Xtoa-Thin) ; Paravox Model Y (YM, YC and 
YC-7) (Veri-SmaU). 

Manufacturer: Paravox, Inc., 2066 E. 4th St.,,Cleveland, Ohio. 


Radioear Perrao-Magnetic Multipower; Radioear Permo-Mag- 
netic Uniphone; Radio Ear All Magnetic Model 55; 
Radioear Model 62 Starlet; Model 72. 

Manufacturer: E. A. Myers & Sons, 306 Beverly Rd., Mt Lebanon, Pitts¬ 
burgh, Pa. 
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Silver Micronic; Silver Micronic (Magnetic and Crystal) 
Models 202M and 202C. (See Micronic.) 

ManuftctuTGr: Micronic Corp^ 101 Tremont St, Boaton 8, Maas- 

(See Micronic.) 

Silvertone Model 103BM. 

Manufacturer: National Hearing Aid IjUboratorlee, 816 S. HIU 6t, XjOb 
A ngeles 14, Calif. 

Distributor: Sears-Hoebuck & Co., 926 8. Homan Are., Chicago 7, III. 

Silvertone Model J-92. 

Manufacturer: Seara*Roebuck Co., 916 8. Homan Ave., Chicago 7, lit 


SUvertone Model M-36. 

Manufacturer: Micronic Co., 727 Atlantic Ave., Boston 11, Mass. 
Distributor: Sears-Roebock Co„ 926 S. Homan Are, Chicago 7, DL 

Silvertone Model P-16. 

Mannfsotnrer; W. B. Johnston Mtg. Co,. 70SW. <0th St, MInnoapolls, 
Minn. 

IHstrlbator: Seais.Hoebuoh t Co, 9S6 6. Homan Are, CbJcaso 7. DL 

Solo-Pak Model 99. 

Manotaotoror: Solo-Pak Electrontca Corp., Unden St, Hoadln^. Maas. 

Sonotone Model 600; Sonotone Model 700; Sonotone Model 
900: Sonotone Models 910 and 920; Sonotone Model 926; 
Sonotone Model 940. 

Mannfactarer: Sonotone Corp, Elmaford, N. T. 


Superfonic Hearing Aid. 

Manofactnror: American Sound Prodocta, Inc, 2194 8. Mloblgan Are, 
ChlcaRo, Ill. 

Televox Model E. 

Manufacturer: Teleroi Miff. Co, 117 S. Broad St, Philadelphia 7, Pa. 

Telex Model 22; Telex Model 97; Telex Model 99; Telex Model 
200; Telex Model 300B; Telex Model 400; Telex Model 
1700. 

Manufacturer: Telex, Ino, Minneapolis 1, Minn. 
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Tonamic Model 50. 

Manufacturer: Tonamic, Inc., 12 Russell St., Everett 49, Mass. 

Tonemaster Model Royal. 

Manufacturer; Tonemastera, Inc., 400 S. Washington St., Peoria 2, lii. 

Trimm Vacuum Tube No. 300. 

Manufacturer: Trimm, Inc., 400 W. Lake St., Lihertyvilie, ill. 

Unex Model “A”; Unex Midget Model 95; Unex Midget Model 

110 . 

Manufacturer; Nichols & Clark, Hathome, Mass. 

Vacolite Model J. 

Manufacturer: Vacolite Co., 3003 N. Henderson St, Dallas 6, Tex. 


Western Electric Models 65 and 66. 

Manufacturer: AudWox, Inc., successor to Western Electric Hearing 
Aid Division, 269 W. 14th St, New York 11, N. T. 


Zenith Model 75; Zenith Miniature 75; Zenith Model Royal. 

Manufacturer; Zenith Radio Corp., 6001 Dickens Ave., Chicago, 111. 

All of the accepted hearing devices employ vacuum tubes. 
Accepted Hearing Aids more than five years old have been 
omitted from this list for brevity. 


TABLE HEARING AIDS. 

Aurex (Semi-Portable). 

Manufacturer: Aurex Corp., 1117 N. Franklin St, Chicago (10), Dl. 

Precision Table Hearing Aid. 

Manufactiirer; Precision Hearing Aids, 6167 W. Grand Ave., Chicago 
39. m. 

Sonotone Professional Table Set Model 50. 

Manufacturer: Sonotone Corp., Elmsford, N. Y. 

All of the Accepted hearing devices employ vacuum tubes. 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 


AMERICAN OTOLOQICAL SOCIETY 
President Dr Gordon D Hoople, 1100 E. Genesee SL, Syracuse K Y 
Vice-President Albert C Furetenberj, University Hospital, Ann Arbor, 
Mich 

Secretary Dr John R, Lindsay, 950 E 69th St, Chicago 37, HI 
Meeting Royal York Hotel Toronto, Canada, May lS-19, 1952 

AMERICAN LARYNQOLOGiCAt ASSOCIATION 
President Dr H. Marshall Taylor, ill W Adams St, Jacksonville, Fla. 
Secretary Dr I<oula H Clerf, 1630 Locust Bt, PhJlsdelphla 2, Pa. 
Meeting Royal York Hotel, Toronto Canada, May 20-21, 1962 

AMERICAN LARYNQOLOGICAL, RHINOLOQfCAL AND OTOLOQICAL 
SOCIETY. INC. 

President Dr 0 Stewart Nash, 108 Medical Arts Bldg., Rochester, N Y 
Meeting Royal York Hotel, Toronto Canada, May 22 24, 1963 

AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOQY. 
Chairman Dr James M Robb, 641 David Whitney Dldg, Detroit Mich 
Vice-Chairman Dr J M Robison, 1804 Walker Ave., Houston 2, Tex. 
Secretary Dr Sam H Sanders, 1089 Madison Are , Memphis 8, Tenn. 

AMERICAN BOARD OF OTOLARYNGOLOGY. 

Meeting Royal York Hotel, Toronto. Canada, May 18-16, 1953 
Palmer House, Chicago. HL, Oct 912, 195L 

THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA. 

Chairman Dr Victor Alfaro 
Vice-Chairman Dr Irvin Feldman, 

Secretary Dr Frasier Williams 
Treasurer Dr John Louitn. 

Meetings are held on the third Tuesday of October, November, March 
and May, 7 00 P.M. 

Place Army and Nary Club, Washington, D C. 

AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY, 

President Dr J Mackenxle Brown, 1186 W 6th St, Lon Angeles, Calif 
President Elect Dr Derrick Vail, Chicago, IlL 

Executive Secretary Dr William l>. Benedict Mayo Clinic, Rochester, 
Minn. 

Meeting Palmer Home, Chicago. ID., Oct 34 20, 1961 

THE LOUI8IANA.MI88I88IPPI OPHTHALMOLOQtCAL 
AND OTOLARYNQOLOQICAL SOCIETY. 

President Dr VlUIam B Clark, 211 Loyola Ave., New Orleans, La 
Vice-President Dr W L. Hughes. Lamar Life Bldg, Jackson, Miss 
Secretary Dr Edley H Jones, 1301 Washington St, Vicksburg, Miss 

OTOSCLEROSIS STUDY GROUP. 

Meeting Palmer House, Chicago, HL. Saturday, Oct 13, 195L 
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AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY. 

President; Dr. Wm. H. Evans, 24 Wick Ave., Youngstown, Ohio. 
President-Elect: Dr. Hugh A. Kuhn, 112 Rlmbach St., Hammond, Ind. 
Secretary-Treasurer; Dr. Joseph Hampsey, 806 May Bldg., Pittsburgh 22, 
Pa. 

Meeting; Chicago, Ill., Oct. 19, 1951. 

PAN AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY. 

Meeting; Third Pan American Congress ot Oto-Rhlno-Laryngology and 
Broncho-Esophagology. 

Time and Place: Havana, Cuba, January, 1962. Dr. Jose Qros. For Infor¬ 
mation write Dr. Chevalier L. Jackson, 3401 N. Broad St., Philadelphia 
40, Pa. 


SECOND LATIN AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY AND BRONCHOESOPHAGOLOGY. 
Time and Place: Sao Paulo, Brazil, July, 1951. 

President: Professor A. dePaula Santos. 

Secretaries: Dr. Jose de Rezende Barbosa, Dr. Pllnlo de Mattos Barretto, 
Hospital das Cllnlcas, Sao Paulo, Brazil. 

AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION, 
President: Dr. Herman J. Moersch. 

Secretary: Dr. Edwin N. Broyles, 1100 N. Charles St., Baltimore 1, Md. 
Meeting: Royal York Hotel, Toronto, Canada, May 22-24, 1952. 

LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY, 

President; Dr. Alden H. Miller. 

Secretary-Treasurer: Dr. Victor Qoodhill. 

Chairman of Section on Ophthalmology: Dr. Dennis Y. Smith. 

Secretary of Section on Ophthalmology: Dr. Carroll McCoy, 

Chairman of Section on Otolaryngology; Dr. Howard P. House. 

Secretary of Section on Otolaryngology; Dr. Edwin Scobee. 

Place: Los Angeles County Medical Association Building, 1926 Wllshlre 
Blvd., IjOB Angeles, Calif. 

Time; 6:00 P.M., fourth Monday of each month from September to May, 
Inclusive. 

AMERICAN OTORHINOLOQIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY. 

President: Dr. Norman N, Smith, 291 Whitney Ave., New Haven 11, Conn. 
Secretary: Dr. Joseph G. Gilbert, 111 E. 6lBt SL, New York 21, N. Y. 

NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY. 
President: Dr. G. M. Billings, Morganton, N. C. 

Secretary and Treasurer: Dr. MacLean B. Death, High PolnL N. C. 

Time and Place: Sept 11-13, Hendersonville, N. C. Jointly with the South 
Carolina Society of Ophthalmology and Otolaryngology. 
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PACIFIC COAST OTO.OPHTHALMOLOQICAL SOCIETY. 
President; Dr. Lewis F. Morrison, -490 Post St., San Francisco, Calif. 
Secretary-Treasurer; Dr. Howard P. Hoose, J186 W. Sixth SL, Los Ange¬ 
les 17, Calif. 

Meeting; Salt Lake City, Utah, 1958. 


THE RESEARCH STUDY CLUB OF LOS ANGELES, INC. 
Chairman; Dr. Isaac H. Jones, 636 S. Westlake, Los Angeles, Calif, 
rreasnrer: Dr. Pierre Vlold, IflSO Wllshlre Blvd., Los Angeles, Calif. 
Program Chairmen: 

Otolaryngology; Dr. Leland G. HmmlcotL 98 K. Madison Atb., Pasa¬ 
dena, Calif. 

Ophthalmology: Dr. Harold F. Whalman, 727 W. 7th St, Los Angeles, 
Calif. 

Mld-Wlnter Clinical Courses annually the last two weeks in January at 
Los Angeles, Calif. 

THE PHILADELPHIA LARYNGOLOQICAL SOCIETY. 
President: Dr. Thomas F. Furlong, Jr. 

Vlce-Prasldsnt: Dr. Harry P. Schenclc 
Treasurer; Dr. WlUlam J. Hltschler. 

Secretary: Dr. John J. O’Keefe. 

Executive Committee: Dr. Valentino M. Miller, Dr. C, L. Jackson, 

Dr. George X*. Whelan. 


SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY. 
Chairman: Dr. Francis LeJeune, Ochsner Clinic, New Orleans. La. 
Vice-Chairman: Dr. V. R, Hurst 816 N. Center St, Longview, Tex. 
Secretary: Dr. Edley H. Jones, 1801 Washington St, Vicksburg, Miss. 
Meeting; Dallas, Tex., Nor, S-S, 1951. 


WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Garnett P. Morlson, Charles Town. W. V. 

First Vice-President: Dr. Charles T. 8L Clair, Jr., Bluefleld, W. Va, 
Second VIce-ITesldent: Dr. Arthur C. Chandler, Charleston. W. Va. 
Secretary; Dr. Melvin W. MoOehee, 426 Elorenth St, Huntington 1, 
W. Va, 

Treasurer: Dr. Frederick C, ReeL Charleston, W. Va. 

Dlrectora: Dr. Engene C. Hartman, Parkersburg, W. Va.: Dr. Iran Faw¬ 
cett, Wheeling, W. Va. 


SOCIEDAD DE OTaRtNO-LARINQOLOQIA, 

COLEQIO MEDICO DE EL SALVADOR, SAN SALVADOR, C. A. 
President: Dr. Victor M. Noublesu. 

Secretary: Dr. Hdctor R. Silva, 
lo. Vocal: Dr. Salvador Mlxco Pinto. 

2o. Vocal: Dr. Daniel Alfredo Alfaro. 


MEXICAN ASSOCIATION OF PLASTIC SURGEONS. 
President; Dr. Cesar LaDolde, Mexico, D. F. 

Vice-President; Dr. M. Gonxale* Ulloa, Mexico, D. F. 

Secretary: Dr. Joan de Dios Pesa, Mexico. D. F. 
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FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINGOLOGIA. 

Secretarlo del Exterior; X>r. Juan Hanuei Tato. 

Sub-Secretarlo del Exterior: Dr. Create E. Bergagllo. 

Secretarlo del Interior: Dr. Eduardo Caeterftn. 

Sub-Secretaiio del Interior; DrjVtlllo Vlale del 'Carrll. 

Secretarlo Tesorero: Dr. Vicente Carrl. 

Sub-Secretarlo Tesorero; Dr. Josfi D. Subervlola. 

ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA. SPAIN. 
Presidente; Dr. Fernando CasadeBus. 

Vlce-Presldente: Dr. Lula Sufie Medan. 

Secretarlo; Dr. Jorge Perelld, 319 Provenza, Barcelona. 

Sec. de Actas: Dr. Juan Berlnl. 

SOCIEDAD NACIONAL DE CIRUQIA OF CUBA. 
Presidente; Dr. Relnaldo de VUUera. 

Vlceprealdente: Dr. Cdsar Cabrera Calderin. 

Secretarlo: Dr, Joafi Xlrau. 

Tesorero: Dr. Altredo M. PetlL 
Vocal; Dr, Joad Qroaa. 

Vocal: Dr. Pedro Hemtodoz Gonzalo. 

ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER — 
CAMPINAS, 

Prealdent; Dr. Joao Penldo Bumler. 

First Secretary; Dr. Gabriel Porto. 

Second Secretary; Dr. Roberto Barbosa. 

Librarian-Treasurer: Dr. Leonclo de Souza Quelroz. 

Editors lor the Archives ol the Society; Dr. Guedes de Melo Filho, 
Dr. F. J. Montelro Sales and Dr. Jose Martins Rocha. 

SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA. 

Presidente: Dr. Aldo Remorlno. 

Vlce-Presldente: Dr. Luis E. Olson. 

Secretarlo: Dr. Eugenio Romero Diaz. 

Tesorero: Dr. Juan Manuel Pradales. 

Vocalea: Dr. Osvaldo Suftrez. Dr. Nondler Asia R.. Dr. Jorge Bergallo 
Yofre. 


BUENOS AIRES CLUB OTORINOLARINGOLOGICO. 
Presidente: Dr. Alberto P. Haedo. 

Vlce-Presldente: Dr. V. R, Carrl. 

Secretarlo: Dr. Renoto Segre. 

Pro-Secretarlo: Dr. Carlos A. Gutierrez. 

Tesorero: Dr, J. M. Tato. 

Pro-Tesorero: Dr. Norborto Von Soublron. 

SOCIEDAD COLOMBIANA DE OFTALMOLOQIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLOMBIA). 
Presidente: Dr, Carlos A. Cleves C. 

Vlce-Presldente: Dr. Allonso Tribln P. 

Secretarlo: Dr. Elpldlo Posada. 

Tresoreo: Dr. Mario Arenas A. 
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NORTH AMERICAN BLASTOMYCOSIS. A REVIEW OF 
THE LITERATURE AND A REPORT OF 
TWO .CASES PRIMARY IN THE LARYNX.* 

Georoe B. Fbrouson, M.D., 

Durham, N. C. 

This paper endeavors to point out the clinical and patho¬ 
logical similarities between primary laryngeal blastomycosis 
and laryngeal cancer. It presents a summary and brief anal.v- 
sis of the general literature concerning systemic blastomy¬ 
cosis, a more detailed investigation of those reports dealing 
with primary laryngeal blastomycosis, and a report of two 
cases, in each of which a mistaken diagnosis was made. 

definition. 

This discussion is limited to the North American form of 
olastomycosis (Gilchrist and Stokes, 1898) and avoids con¬ 
sideration of the European form, caused by a fungus of the 
genus cryptococcus, and of the South American form, which 
is caused by blastomyces brasiliensis. 


HISTORICAL. 

Gilchrist and Stokes' first described a case of cutaneous 
blastomycosis in 1894. They named the causative organism 

•flubmlttn] M Cfindldnt*’* Thr»l» to American LArynirolORicali IlhInO' 
lofrlcal and Otolofflcal Boclety, Inc.. 1961. 

Editor** Note T*hle me recel\ed In LAryniroicone OfOce and Bccepted for 
publication. Feb 5, 19II>1 
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FERGUSON : N. AMERICAN BLASTOMYCOSIS. 


blastomyces dermatitidis, and were able to demonstrate it in 
stained tissue sections. Walker and Montgomery’ described 
the first case of systemic blastomycosis in 1902. Since then 
there have been repoi*ts of approximately 380 cases, 73 of 
which have been of the systemic variety.’’ In 1914, Stober* 
and his co-observers in the Chicago ai’ea published a monu¬ 
mental work concerning the cases seen there. 

In 1918, Dennis” made the first report of primary lai-yngeal 
blastomycosis. In 1926, Jackson® i-eported a single case with 
laryngeal and pulmonary infection, and New’ listed two pri- 
maiy larjmgeal cases in 1928. In 1936, in an article titled 
“Laiyngeal Blastomycosis Complicating Cai-cinbma,” Fullei"® 
reported a case which, in the light of the conclusions of the 
present paper, is of pai-ticular interest. 

OCCURRENCE. 

North Amertcan blastomycosis is found widely distributed 
throughout the United States and Canada. For many years 
the disease seemed centered around Chicago, and was at one 
time referred to as "Chicago disease,” since 50 per cent of all 
the repoited cases resided in that city or in its environs. It 
has recently been recognized, with increasing frequency, in 
the southeastern states. Smith® reported 59 patients with 
blastomycosis in 250,000 admissions to the Duke Clinic in 15 
years. He explains this unusual frequency of occurrence by 
stating that “the southeastern states constitute an endemic 
area for this disease.” It seems possible, however, that cases 
of blastomycosis sometimes occur more frequently in other 
areas than is recognized. Wade and Bel,’® for instance, dis¬ 
covered five cases over a period of two years in New Orleans, 
where none had previously been recognized. 

Though no age is immune, 50 per cent of all cases occur in 
individuals over 40 years of age, and males are affected nine 
times more frequently than are females. 

Dennis” and Stober” stress the effect of occupation and 
living conditions on the onset and progress of the disease. 
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Damp, dusty, moldy rooms and generally poor living condi¬ 
tions seem to predispose to blastomycosis. There is no evi¬ 
dence of transfer by contagion. 

m'COLOGV. 

The technique of microscopic examination for fungus with 
slide preparations of potassium hydroxide and scrapings, pus, 
sputum, or other suspected material, is fully described in the 
"Manual of Clinical Mycology,"*’ from which the authors and 
the W. B. Saunders Go. have permitted me to reproduce three 



. FJff. L Itauad. <toqbte>eontour«^ buddinp yeait-Ilk« ceUfl in pu« from 
aub<!Ut*.n^u» X 700. 

plates illustrating: J. blastomycosis dermatitidis as it appears 
in these microscopic preparations, £. the groivth obtained on 
beef glucose agar at 87“ C. for 23 days, and 5. a colony on 
Sabouraud's glucose agar at room temperature for 23 days 
(see Figs. 1, 2 and 3). 
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PATHOLOGY. 

Pathology textbooks devote little space to blastomycosis, and 
some fail even to mention epithelial hypertrophy as a promi¬ 
nent feature. This last omission is perhaps accounted for by 
the fact that much of their material for study is obtained at 
postmortem examinations, or from generous biopsy specimens 
■wliich pennit a study of the disease process of the organ as a 
whole. Eggston and Wolf,”, wx'iting a specialized textbook of 
ear, nose and throat pathology, point out the possibility of 



Flpr. 2 (a) Yeast-like culture, 21 daya. on beef infusion Rlucose agar at 

27® C. (b) Budding yeaet-like cells from beef Infusion glucose agar at 37* 
C. X 700 
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Flc 3 (a) FllJnHntouM ri»lonj on Kalwjuraud'a Klurojif annr, 53 

t mom lomi>«*ruturi (b) Iltnind and pirlforfli conidla found Jn tllamentoud 
tnge fniin babuumud'* u'luco»-a near at room tonniernture. X 700. 
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confusion with carcinoma. Constant experience with the dif¬ 
ficulties inherent in the interpretation of specimens which are 
small and often far from all inclusive, such as those obtained 
from biopsy of the larynx, may add to one’s awareness of the 
dangers of diagnostic misinterpretation. There is, of course, 
great variance in the extent of the epithelial hypertrophy 
itself. 

Undoubtedly the tissue reaction to injury by blastomyces 
dermatitidis varies widely, depending upon the host’s immu¬ 
nologic reactions and the sites of invasion. The most charac¬ 
teristic response, as noted by most observers, is multiple small 
abscess formation. Giant cells are common, and the organism 
may be found witliin themin some areas the organism cannot 
be demonstrated. Caseous necrosis, tubercle fonnation, and 
fibrosis may be prominent. The discovery of spherical, double- 
contoured, budding, tlrick-wailed organisms eight to 15 micra 
in diameter is considered by some to be diagnostic. 

IMMUNOLOGY. 

Hypersensitivity to the antigen of blastomyces may be dem¬ 
onstrated by a positive skin test to blastomyces vaccine, and 
humoral antibodies can be detected by a complement fixation 
test. D. T. Smith," who feels that the prognosis in blastomy¬ 
cosis depends on the immunologic state, studied 40 cases of 
blastomycosis at the Duke Clinic, and found the following 
immunologic groups; 

1. Skin test positive—compUinent fixation negative.- Prog¬ 
nosis in this gi'oup is relatively good, since these pa¬ 
tients respond well to treatment after desensitization 
with vaccine. 

2. Skin test positive—complement fixation positive. The 
response to ti’eatment in this group is not so satisfac¬ 
tory, but may be good following desensitization. 

3. Skin test negative — complement fixation positive. The 
prognosis in this group is very poor, as this represents 
an anergic reactioif. 
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i. Skin test negative—complenient fixation negaiivc. These 
are usually early cases in wlilch hypersensitivity and 
complement-fixing antibodies have not yet developed. Ob¬ 
viously, this group of patients will ultimately reclassify 
themselves into one of the other three groups. 

DIFFERENTIAL DUONOSIS. 

The usual portal of entry of systemic blastomycosis is the 
lungs—^\Vade and Bel*' state that 96 pel’ cent of all autopsled 
cases having blastomycosis had lung involvement—and the 
lesions greatly resemble tuberculosis. The onset is usually 
ascribed to "taking a cold." Dyspnea, pain in the chest, cough, 
and expectoration of purulent or bloody sputum are frequent 
complaints. Tlie duration may be from a few months to 
several years. Anj’one suspecting blastomycosis would, there¬ 
fore, e.xpect to find lung involvement; however, sucli is not 
always the case, and one must be on the alert to recognise the 
disease when no lung involvement occurs. 

The similarity to tubei’culosis is noted even in localized sec¬ 
tions, such as those involving the larynx. Other diseases to be 
differentiated are lues, Boeck’s snixoid, other fungus infec¬ 
tions, and, as found in my own two cases, cancer. In these 
hvo cases, as will be subsequently noted, both the clinical and 
pathological picture greatly resembled carcinoma. 

PROGNOSIS. 

All observers have noted a marked difference between the 
two main forms of blastomycosis, so far as the prognosis is 
concerned. The common cutaneous tjTie rarely causes death, 
and rarely spreads to become the systemic variety. The sys¬ 
temic variety is usually fatal. Martin and Smith** noted a 
92 per cent moi’tality rate in such cases when they had been 
followed two years or longer. 

TREATMENT. 

It is obvious from the high mortality rate in systemic blas¬ 
tomycosis that the treatment of this form of the disease is 
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confusion with carcinoma. Constant experience with the dif¬ 
ficulties inherent in the interpretation of specimens which are 
small and often far from all inclusive, such as those obtained 
from biopsy of the larynx, may add to one’s awareness of the 
dangers of diagnostic misinterpretation. There is, of coui’se, 
great variance in the extent of the epithelial hypertrophy 
itself. 

Undoubtedly the tissue reaction to injui-y by blastomyces 
dermatitidis varies widely, depending upon the host’s immu¬ 
nologic reactions and the sites of invasion. The most charac¬ 
teristic response, as noted by most obsei-vers, is multiple small 
abscess formation. Giant cells are common, and the organism 
may be found within themin some areas the organism cannot 
be demonstrated. Caseous necrosis, tubercle formation, and 
fibrosis may be prominent. The discovery of spherical, double- 
contoured, budding, thick-walled organisms eight to 15 micra 
in diameter is considered by some to be diagnostic. 

IMMUNOLOGY. 

Hypersensitivity to the antigen of blastomyces may be dem¬ 
onstrated by a positive skin test to blastomyces vaccine, and 
humoral antibodies can be detected by a complement fixation 
test. D. T. Smith,who feels that the prognosis in blastomy¬ 
cosis depends on the immunologic state, studied 40 cases of 
blastomycosis at the Duke Clinic, and found the following 
immunologic groups: 

1. Skin test positive—complement fixation negative.- Prog¬ 
nosis in this group is relatively good, since these pa¬ 
tients i-espond well to treatment after desensitization 
with vaccine. 

2. Skin test positive—complement fixation positive. The 
response to treatment in this group is not so satisfac¬ 
tory, but may be good following desensitization. 

S. Skin test negative — complement fixation positive. The 
prognosis in this group is very poor, as this represents 
an anergic reactioif. 
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Cate 2: In 1923, Dr, Chevnller Jackson reported the case of a 48 year- 
old Tshtte male xrbo worked as a clerk In a general store Hoarseness, 
which began two years previously, became progreaalvoly worse, and dysp¬ 
nea developed. The patient was told he had pulmonary and laryngeal 
tuberculosis and asthma. Ho was unrelloted by a change in climate end, 
the dyspnea becoming worse In spite of epinephrine Injections, a tracheot¬ 
omy was performed. At another Institution the patient’s Illness was diag¬ 
nosed as malignancy, but the pathologist’s report failed to con&rm this 
diagnosis. 

At the time Dr Jackson saw and described the case there wos a pur¬ 
plish red nodular area of inflammation of the akin about the tracheotomy 
wound The patient complained of burning and soreness of the skin and 
noted slight cough and expectoration of n small nmoont of mucopurulent 
secretion He bad no fever, and bad had slight weight loss. 

The following la a digest of Dr. Jackson’s description of the mirror 
appearance of the larynx- An Inflltratlvo lesion Involved the left side of 
the larynx, part of the right side, and the Interarytenoid space The left 
cord and the ventricular bands were not distinguishable because of the 
presence of a grayish, granular moss, which looked as though It had l>een 
brushed with silver nitrate. The left ar>icnold was fixed, and the arjte- 
noid half of the epiglottic fold was swollen. The right cord was replaced 
by a nodular mass which extended from the onterlor to the posterior 
commlssaro, and was described as having a glistening "frog spawn" 
appearance 

Biopsy from the larynx showed Inflamed and ulcerated mucosa, with 
considerable epithelial h>T«rp]asla. Fibrosis, and numerous smalt foci 
containlDg giant cells, were present-In the submucous tissue, giving 
"somewhat the appearance of a tuberculous lesion," Biopsy of the skin 
about the tracheotomy wound revealed blastomycosis The patient was 
treated with potassium Iodide 

Cate 3' Dr Gordon B New reported two cases In 1028 * The first, seen 
In 1910, was a 61-year-old farmer who. at the time of examination, luid 
been hoarse for 18 months. Tn 1902, following an attack of Influensa, be 
had been hoarse for six months, anti siigbl sbortsess of breath bad per- 
slated to the present Illness. The patient complained of some cough, and 
aphonia bad developed a few days prior to Dr New’a examination. There 
hod boon a weight loss of 36 pounds In the last two years. Chest X-ray, 
Waasermann, and sputum examinations were all negative 

The larynx wna described ns showing some scarring on both vocal 
cords The glottis was small, and a small web was noted at the left vocal 
angle. There was a roughenetl area In the Interarytenoid area A small, 
grayish nodule wms present on the right vocal cord near the middle, and 
both cords were somewhat Inflamed and thickened 

Biopsy repealed Inflammatory tissue only, with marked epithelial fibro¬ 
sis Tracheotomy was done because of dyspnea. Dermatitis deveIope<I 
around the tracheal opening, and a biopsy from the skin showed blasto¬ 
mycosis. Later blop<!y of the larynx also showed blastomyccnls. 

The patient gained weight and improved rapidly In voire and general 
health on potassium Iodide and X-ray therapy. The larynx remained 

Dr NVw reviewed an nUcUllonal cnar of primary fmiffus Infeotlon re¬ 
ported by Sarton •> thjf however, is of llio European cryptococcus type 
(and T do not Jnciudt it) 
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somewhat scarred and thickened, but no evidence of activity of the blas- 
tomycotlc lesion was noted at subsequent examinations. He was appar¬ 
ently well In 1928. 

Case Dr. New’s second case was a 35-year-oId Iceman who, at the 
time of his examination on Nov. 16, 1927, had been hoarse for seven 
months. He described the onset as an acute cold; hoarseness and dys¬ 
phagia gradually developed. The patient had had no night sweats, cough, 
or fever. Tuberculosis had been diagnosed by previous physicians, and 
repented biopsies elsewhere had revealed only Inflammatory tissue. 

The chest X-ray, Wassermann and sputum examinations were negative. 
The larynx was described as showing an extensive chronic process In¬ 
volving both sides. The right false cord and the anterior part of the left 
were described as "mammlllated In appearance,” and some areas were 
covered by a thin grayish membrane. Both arytenoids were somewhat 
swollen and restricted In motion. 

The biopsy, taken by Dr. New, was reported to show changes resem¬ 
bling tuberculosis; however, on further study, a diagnosis of blastomy¬ 
cosis was made. 

The patient took massive doses of potassium Iodide and showed marked 
Improvement. 

Case 5: In 1936, Dr. T. E. Fuller reported the case of a Tl-year-old 
male who came under his observation on March 7, 1930. The patient 
dated the onset of throat discomfort to an attack of influenza suffered In 
January of that year. Examination on March 7 was essentially negative, 
except for the vocal cords. They were described as "dull,” and "the pic¬ 
ture was exactly what we see In people who have smoked to excess for 
a long time." 

The patient was next seen In September. He was hoarse and had great 
difficulty in swallowing. Dr. Fuller states that “examination revealed a 
large cauliflower mass involving the right arytenoid, the Interarytenold 
space, the aryepiglottlc fold, the lower part of the epiglottis, and the base 
of the tongue.” No enlarged lymphatic glands were present The Was- 
sermann was negative, and no evidence of tuberculosis was noted. Dr. 
Fuller’s clinical Impression was carcinoma. A consultant agreed but felt 
that, because of the patient’s age. Irradiation with radium, rather than 
surgery, should be tried. This treatment was refused, and shortly gas¬ 
trostomy, and later tracheotomy, was required. 

By the Spring of 1931 there was swelling of the glands In the right side 
of the neck attributed to carcinoma; however, ns fluctuation occurred, 
the area was Incised, and pus was obtained. Several draining sinuses 
formed, around which there was extensive granulation. Sections were 
taken from the granulating areas and reported as follows; “Section 
shows hyperplasia of squamous cell epithelium with Irregular papillary 
arrangement and rather Incomplete differentiation, in that hyallnlzatlon 
Is not prominent. Cells vary somewhat In size, shape, and staining quali¬ 
ties, and show occasional mitotic figures. The basement membrane, how¬ 
ever, Is in general sharp. The stroma is edematous and throughout infil¬ 
trated with leucocytes, lymphocytes and endothelial cells. . . .” 

Cultures from the pus gave a growth of blastomyces dermatltldls. 

The patient died on July 15, 1932, and a partial autopsy was done. A 
large retropharyngeal abscess was located, which probably extended into 
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the mediafltlnum. The pathologist reported that he could find only chronic 
Inflammatory tissue. At a later date more sections were removed from 
the gross specimen, however, and the pathologist reported sduamous cell 
carctnonm Grade IV. 

Dr. Fuller reports this case as a “low grade of carcinoma which prob- 
nbly began In the postcrlcold region ond that the Infection by the blasto- 
mycetes was secondary, producing the deep abscess and the toxemia from 
which he died. On the other hand. It Is possible that the blastomycosis 
may have been primary*, and that the carcinoma resulted from the chronic 
Inflammation.'' 


COMMENT. 

Difficulty has been encountered in making n diagnosis of 
blastomycosis from lai-j-ngeal biopsy. 

In Case 1, alone of this gi'oup, the patient gives a historj’ 
of probable direct exposure to blastomycosis— i.c., the rotting, 
decaying material of the gialn elevator. AlUiough the patient 
was first clinically diagnosed ns having tuberculosis, in this 
case the larj’ngcal biopsy was immediately diagnosed as blas¬ 
tomycosis. 

In Case 2, and in Case 3, in both of wliich the larjTigonl 
biopsies had been inconclusive, tlie biopsy diagnosed as blasto¬ 
mycosis was obtained from skin lesions surrounding the 
traclieotomy wound. In Case 8, a later laryngeal biopsy, taken 
after that of the skin lesion, was also considei'ed to be positive 
for blastomycosis. 

In Case 4, as given by Dr. Now, the biopsy was diagnosed 
as blastomycosis only after considerable study, while repeated 
biopsies elsewhere i-evealed ouly Inffammator}’ tissue. 

It would be extremely interesting to re-examine the slides 
of Case 6. While it is possible that blastomycosis and Grade 
IV carcinoma coexisted, the blastomycosis was undoubtedly 
present, and almost undoubtedly primary. Since blastom.vco- 
sis may produce epithelial hyperplasia which may be confused 
with cancer, it seems at least possible, in tlie liglit of later 
cases, tliat blastomycosis itself was the sole lesion. 

In three of tliese five cases the autliors’ descriptions of the 
clinical appearance of the larynx greatly resemble the descrip¬ 
tion considered typical for cancer. 
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Case 2 is described by Dr. Jackson in such terms as “infil¬ 
trative lesion,” “nodular mass” and “fixed arytenoid,” all 
terms clinically descriptive of cancer. Indeed, malignancy had 
been the clinical diagnosis of another institution. 

Case 3 is described as having “a small grayish nodule pi'es- 
ent on the rignt vocal cord” and the vocal cords are described 
as being “inflamed and thickened.” 

The lesion in Case 5 is described as “a cauliflower mass” 
and Dr. Fuller’s diagnosis v;as that of carcinoma. 

The clinical description of Case 1 and of Case 4 most closely 
resembles tuberculosis. 

Both Dr. New and Dr. Jackson noted a grayish appearance 
in the blastomycotic lesions. Dr. Jackson described the lesion 
as “looking as though brushed with silver nitrate.” This may 
possibly be a helpful differentiation feature in the diagnosis 
of blastomycosis. 

REPORT OP TWO CASES IN WHICH MISTAKEN DIAGNOSIS WAS 

MADE. 

Case 1: On Nov. 24, 1947, a letter was received referring a B8-yenr-old 
white male cabinet maker ns a service patient to the ear, nose, and throat 
clinic of the Duke Hospital. The patient, liowever, failed to present 
himself until Dec. 2, 1947, at which time he was examined in the out¬ 
patient dispensary by a member of the resident staff. The referring phy¬ 
sician had made two previous biopsies of the patient's larynx. He sent 
us the pathologist’s report of the second biopsy, which was diagnosed as 
squamous cell carcinoma. 

At the first visit, the patient gave a history of having been perfectly 
well until two mopths before, at which time he had developed bronchitis 
and laryngitis accompanied by a tickling sensation in the throat, and a 
marked desire to cough. He had been unable to speak above a whisper 
for the past six weeks and recently had noticed slight dysphagia. Mirror 
examination was noted as showing a normal epiglottis. There was some 
restriction of motion of the right vocal cord, and slight edema of both 
arytenoids and ventricular hands. The anterior one-half of each vocal 
cord was obscured by the swelling, and the remaining portions were 
noted to be ragged In appearance. A few "shotty,” freely movable cervi¬ 
cal lymphatic glands were palpated In the neck. The remainder of the 
nose and throat examination was negative, except for dental Infection. 
Kahn, Kline, and Mazzlnl tests taken at this examination were reported 
negative. 

The patient was given an appointment for hospital admission, hut 
tailed to return on the specified date. Finally, on Dec. 17, 1947, his admls- 
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slon wa8 colnpleted Phjelcal examination, Incladlnp oheat Xraya, proved 
negative, and on Dec. 18, 1947, In mj* absence, after consultation with 
another staff pbralclan, the reaJdent physician performed n total laryn 
gectomy 

I saw the patient during his convalescence, which was uneventfuL Prl* 
mary healing of the v.oand was obtained, and the patient was discharged 
on Dec 27, 1947, the ninth postoperative daj The patient’s temperature 
on the evening of admission \vas recorded as 100.5® F On the morning 
of operation It was 97.8o F., and rose to a maxlmnm of 101® following 
operation- It returned to normal on the fifth postoperative day Penl 
cllHn In a dosage of 20.000 units was given every three hours for the first 
six days 

At the lime of operotloti the larynx v^aa anhaUted to the pathotogtsta nt 
Duke Hospital The following quotations are from their report on gross 
and microscopic puthologj •'The specimen consists of a larynx, the 
mucosal covering of the larynx Is Involved In a leuroplaklc lesion which 
has Irregular surfaces The vocal cords cannot be distinguished due 
to edema and to tumor Involvement All sections sliow essentially 
the same picture The epithelium shows some down growth In places 
but there Is a normal maturation pattern as one progresses from the 
basal layer to the surface Thl* lesion Is Interpreted as a hyperplasia of 
the epithelium Within the epithelium In some places there may be seen 
small absceases, and oceaslonally one may see giant cells Jn many of 
the giant cells , there are refroctlle. double*contoured bodies” (see 
Fig. 4) 

Tho previous biopsy slide was obtained from the original pathologist 
and was reviewed All sections showed the same lesion, and on Fob 15, 
1948, the diagnosis uas altered from cancer to blastomycosis (see Fig E) 

The patient was promptlj readmitted on Feb 10. 1948 He had had an 
uncomplicated course, except for the appearance of a red. Indurated skin 
lesion the sixe of a 26 cent piece, located on the left side of the face In 
front of, and below, the ear Ur® Fig 6) Consultation was obtained with 
cue dermatologist, the Immuno'oglst, and the IloentgenoloRlst flerapinga 
from the skin lesion revealed blastomycetes A biopsy of the skin lesion 
ViSB diagnosed os chronic dermatitis, since neither blastomycetes nor 
other characteristic changes could be identified Doth skin test and com 
plemont fixation teat were negative 

Tho patient was started on standard courses of killed blastomyces vac¬ 
cine 1 1,000 Each standard course consists of the following Injections 
measured In cable centimeters 01, OJ, 0 4, 0 6, 0 8, 1 0, given twice 
weekly. The skin lesion Increased Jn slie, and the standard course of 
vaccine was repeated On May 0, 1918, the skin tost and the complement 
test were again negative, and a standard course of 1*100 vaccine was 
started Since that time the patient has been given numerous standard 
series of vaccine and, since May 26. be has been under almost constant 
treatment with potasslnm Iodide X-ray therapy was first given over the 
lesion near the left ear, and was conUnned as other arena of skin Involve¬ 
ment developed In spite of treatment, the skin lesion has spread (see 
Fig. 7). however, the complement fixation lest, the skin test, and the 
chest X-ray remain negative 

Case S A 49year-old white male druggist, referred by Dr Alan David 
son was first seen by mo on SepL 7, 1918 The patient’s only complaint 
was of hoarseness, which had been present since Februarj, 1948. He 
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gave n family history which was negative for tuherculosis,'cancer, and 
diabetes. He was a man of moderate habits, and smoked less than 20 
cigarets daily. His only lllneBBes had been those usual lu childhood. 



FIb t. Case 1. Moderate epithelial hyperplasia. 


The patient dated the onset of his present illness to two severe colds: 
the first of these cleared completely, but the second left him permanently 
hoarse. The following description of the earlier appearance of the larynx 
was obtained from the referring physician. When first seen by him five 
months after the onset of the hoarseness, there was, according to his 
statement, "a papilloma of the anterior third of the vocal cord, as well as 
a mass on the anterior surface of the trachea just below the vocal cord. 
This mass had a whitened, ulcerated area on top of it, and it appeared 
clinically to be malignant: however, a biopsy taken directly from it was 
reported back as papilloma,"* 


•This biopsy, and a second specimen oVUalned by the referring physician 
in July, 1948, were both re-examined by the orifrlnal pathologist, and no evi¬ 
dence of blasiom.vcosls could be found, his diagnosis remained squamous 
papilioma 
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Tlie above quotation Is taken from a letter dated Aug 12. 19I8 At the 
time of mr examination of the patient on Sept 7, 19-18. he appeared com 
fortable, cooperative, and >saB ambulatory He was a moderately spare, 
middle-aged white male, ^ho had a hoarse voice. Other than throat 
lesions, no physical abnormality waa noted Hla temperature was 98-1° 
Laboratory data was oa follows Chest Xm>, negative, serologic reac 
Uons, negative, hemoglobin 85 per cent, R B C, 1,110,000, W B C. 
8 800 Mirror examination of tbo larynx showed the epiglottis to be nor 
mal In appearance The aryteivolda were not swollen, but the left was 



Flff C Ca»o 1 iHJuble'Conloured, rrfmolll® blaatoms eelea 


somewhat restricted In motion Both vocal cords wore diffusely affected 
b> an Irregnlar hjiverpltsla and appeared reddened, thickened, and 
Irregular The left cord was deflnltely more Involved than the right. No 
lesion was noted In the trachea at this examination Palpation of the 
neck revealed one small soft lymph node over the area of the crico 
thyroid membrane 

The patient was admitted to McPherson Hospital on Sept 7, 1918, and 
direct Iar>ngoscoplc examination wna performed on the following day 
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Careful examination of the larynx at that time confirmed the mirror find¬ 
ings. The mucosa below the level of the vocal cords appeared smooth, 
and I was unable to demonstrate any tracheal lesion. A biopsy specimen 
was obtained from the middle of the left cord and was submitted to our 
regular pathologist for microscopic study. 



Fig. 6. Case 1 Early blastomycosis of altln. 


My Impression following this examination was that the lesion was not 
a benign papilloma. It appeared to he diffuse, invasive, and hyperplastic— 
probably carcinoma. Since the biopsy taken at the time of examination 
was diagnosed ns cancer, we felt that total laryngectomy was Indicated 
(see Fig. 8). 

The patient was discharged from the hospital for a brief interval, and 
was readmitted on Sept. 12, 1948. Total laryngectomy was performed on 
Sept. 13. The soft lymph node previously felt at the cricothyroid mem- 
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brmne level together with a wedge of tlsaae from the thyroid lathmos was 
excised The hyoid bone was divided la the midllae The trachea was 
laclaed between the first ring and the cricoid cartilage, and the larynx 
was dissected from^ below, upwards The larynx. Including the eplgloltls, 



Fit; 7 C&se t ShowiRff Bprcmd of skin blattomycotla. 


was excised, together with the pre-oplglotUc tisanes These structures 
were Inspected, amd seemed to Include all the growth; however, when the 
tracheal atamp was examined, the macoaa seemed thickened, with a sur¬ 
face which was faintly granular and somewhat reddened- Because of 
these abnormalities, 1 took a specimen of the tracheal mucosa for exand 
nation (see Fig 9) 
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The usual double row closure of the pharynx was carried out, and the 
constrictor and ribbon muscles were brought together to reinforce the 
closure. ^ 

The patient's postoperative course was entirely uneventful. Primary 
healing was obtained, and the patient left the hospital on the eleventh 
postoperative day. The highest temperature elevation of 100.6° F. oc¬ 
curred on the second day, and the temperature was normal from the sixth 
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after lil« dJicharge his immuDologlo reactioae ifere determined The ekln 
and the complement fixation teat vere both negative On OcL 9, 1948, the 
patient started a atandard courae of blaatomycea vaccine InJecOona, 
which were given him by hla family physician. He retamed for further 
tests on Nor. 15, 1948 He had gained weight, and the local appearance 



of the tracheotomy and of the pharynx was normal The standard scries 
of vaccine was repeated By Jon. 1, 1949, the patient noted bloody congh, 
and examination revealed extensive granulation of the upper trachea, 
with narrowing of its lumen. Fotassiom Iodide was added to the treat 
ment, and three X-ray treatments of 100 r each were given over the 
tracheal ojwnJng. Marked Improvement was noted. 

At the present time, slightly more than two years after operation, this 
man seems to be In relatl\'ely good health, he Is working, and has main¬ 
tained his weight He has developed an excellent pharyngeal voice, hli 
main complaint Is of occasional coughing of bloody mucus from the tra 
chea. Chest X*rays have been repeatedly negative He Is at present 
taking blastomyces rscclne and potassium iodide Unfortunately, he has 
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not been able to tolerate large doees o£ potassium Iodide, and frequently 
has to discontinue It. His last complement fixation test, taken Aug. 9, 
1950, "was positive In a dilution of 1:4, while the skin test remained nega¬ 
tive. This may possibly signify his immunologic reclassification in the 
unfavorable anergic group. 


SUMMARY. 

Both the cutaneous and systemic forms of blastomycosis, 
though rare, are found widely distributed in the U. S. A. and 
Canada. This paper deals more fully with the less common and 
far more serious systemic variety, which as shown by the lit¬ 
erature, is often mistaken for tuberculosis. Errors in diagnosis 
may make it seem more rare than is the actual case, for the 
recognition of one case in a given area sometimes seems to 
lead to the discovery of others. 

All forms of the disease are caused by a fungus, the blasto- 
myces dermatitidis. In tissue, this organism reproduces only 
by budding., When incubated at 37° C. it produces a yeast¬ 
like colony composed of budding cells. At room temperature, a 
filamentous colony and round and pyrifom conidia may be 
found. 

The pathologic changes noted in tissues affected by blas¬ 
tomycosis vary greatly. Giant cells, sometimes containing 
double - contoured retractile, budding blastomycetes, caseous 
necrosis and epithelial hypei'trophy may vary in extent so that 
confusion in diagnosis often exists. 

A skin test with blastomyces vaccine, and a specific comple¬ 
ment fixation test aid in detennining the patient’s immunologic 
state and are a valuable guide in treatment and in prognosis. 
Blastomycosis is resistant to all recent antibiotic and chemo¬ 
therapeutic agents and. responds best to potassium iodide. 
X-ray, and possibly surgery in certain selected instances. 

The similarities between systemic North American blasto¬ 
mycosis and tuberculosis have been frequently pointed out in 
the literature, while the close similarity of the primary laryn¬ 
geal form to laryngeal cancer has not. Well-trained patholo¬ 
gists of various institutions have experienced difficulty in 
arriving at a positive diagnosis of this disease. 
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CONCLUSIONS. 

1. Primary laryngeal blastomycosis may present larjTigeal 
changes clinically indistinguishable from laryngeal can¬ 
cer. 


2, Small biopsy specimens^ such as those obtained from the 
larynx, rarely permit a positive diagnosis of blastomyco¬ 
sis and the epithelial hypertrophy, when marked, may 
lead to an erroneous diagnosis of cancer. 

3. The two patients subjected to laryngectomy are still alive 
three and two years, respectively, after operation; how¬ 
ever, they still show evidence of blastomycosis and, in my 
opinion, surgical removal of seemingly localised infection 
should be undeitaken only after a thorough study and an 
ample trial of the usual vaccine, potassium iodide and 
X-i'ay treatments has failed to produce cure or marked 
improvement 
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THE SURGICAL MANAGEMENT OF CARCINOMA 
OF THE PARANASAL SINUSES * 


Harold F. Schuknecht, M.D,, 

Chicago, Ill. 

At the present time the most effective treatment for carci¬ 
noma of the paranasal sinuses consists in utilizing a combina¬ 
tion of radiation and surgery. There is some disagreement, 
however, as to how these agents should be used together. 

Some have advocated the initial use of cancer-lethal doses of 
X-ray or radium followed by a surgical procedure to provide 
drainage for the sloughing tumor mass. Windeyer,' for exam¬ 
ple, gives deep X-ray therapy followed in four weeks by sur¬ 
gical removal of the palate and alveolus. Some of liis patients 
are treated further by intracavitai-y radium. Tod= advocates 
the implantation of a radium tube into the center of the 
neoplastic mass and uses surgical drainage when necessary. 
Prolonged cures resulting from deep X-ray therapy alone have 
been reported by Baclesse,’ del Regato,'* Lenz“ and others. 
Radiation therapy is not without its complications. Wlien 
given in effective dosage there is necrosis of soft tissue and 
often of bone. Surgical drainage is then required to prevent 
serious sepsis. Bronchopneumonia and meningitis which were 
serious complications in the past can now be controlled with 
antibiotics. The threat of ocular complications is great when 
the ethmoid cells have to be iri’adiated. 

There are also those who prefer an initial surgical proce¬ 
dure followed by radiation. Ohngren" and New" have used 
surgical diathermy to destroy the maxilla and its contents. 
This is followed by deep X-ray or intracavitary radium in 
most cases. Hautant et alJ^ and Collins and Poole® have used 
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moderately extensive surgical resection of the maxilla and 
followed with intracavitary radium. Schall” and others per¬ 
form a wide radical removal of the maxilla and adjacent 
structures and follow with radiation. Wille" reported on 220 
patients treated at the Norwegian Radium Hospital and con¬ 
cluded that the beat therapeutic regime for carcinoma of the 
maxilla was sui-gical removal followed immediately by radia¬ 
tion therapy. 

It is known that cancer-letlial radiation therapy is followed 
fi-equently by sepsis and sequestration and that wide surgical 
exposure and drainage are necessary. Thus, because eventu¬ 
ally some form of surgery is required following radiation 
therapy, it seems logical tliat we should resort to surgery in 
the beginning and that this surgical procedure should be a 
vigorous attempt to remove the neoplasm completely. If this 
is followed by cancercidal doses of radiation we have done the 
most for our patient. 

It is realized that a rigid therapeutic regime cannot be 
applied to all patients. In the first place, 6 to 10 per cent of 
all paranasal sinus neoplasms are sufficiently radiosensitive to 
justify the primary use of radiation. Lj-mphosarcoma and 
transitional cell carcinoma fall into this group. Margaret 
Tod,’ of the Holt Radium Institute, reports 60 per cent five- 
year survivals of 18 cases of lymphosarcoma treated by 
X-ray therapy alone. Primary surgical resection should not 
be attempted when there is no reasonable chance for complete 
removal of the neoplasm. The criteria for operability of a 
particular lesion are determined to some extent by the sur¬ 
geon's skill and courage. There are several contraindications 
to the definitive surgical removal of a primary malignancy of 
the paranasal sinuses. 1. Complete resection is impossible 
when there is invasion of the base of the skull. 2. If the neo¬ 
plasm is adherent to the walls of the nasopharynx it probably 
cannot be resected. 3. Surgery is to be avoided if there is 
extensive bilateral involvement because of the hopeless facial 
defect which results, i. Distant visceral or skeletal metastases 
almost certainly preclude a cure and complete resection of 
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the primary should not be attempted. 5. The same holds true 
when there are insurmountable regional lymphatic meta- 
stases. In our experience about 30 per cent of all patients 
with carcinoma of the paranasal sinuses fall into an inopera¬ 
ble group. Such patients should receive palliative radiation 
therapy. Palliation for two or three years is not unusual and 
five-year survivals have been reported. After excluding those 
patients with advanced lesions and those with radiosensitive 
tumors, there remains a group (comprising 60 to 70 per cent 
of the total) having squamous cell carcinoma or adenocarci¬ 
noma in which excision is possible. 

A biopsy must be taken to establish the histological type 
before treatment is begun. It must be deep enough to avoid 
necrotic surface tissue. Bleeding may be active but is readily 
stopped with gelfoam and pressure .packing. A needle biopsy 
taken through the face is to be avoided because of the possi¬ 
bility of creating a suppurating sinus tract and the danger of 
implanting tumor cells into the facial tissues. 

Benign tumors need not be treated in the manner to be 
described here for malignancy. The mixed tumor and ada¬ 
mantinoma, for example, are inherently benign. It is well 
known that they recur after incomplete excision and then may 
be locally destinctive and invasive. Although these tumors 
must be completely removed, the palatodental plate, zygoma, 
orbital contents and nasal bones often can be preserved. A 
simple lateral I'hinotomy incision (without splitting the lip) 
or a wide Caldwell-Luc incision usually is adequate for re¬ 
moval of these tumors. The surgical procedure should always 
provide for a permanent large infralabial fenestra. A soon as 
the packing has been removed (three to five days) the patient 
should be provided with a prosthetic appliance for the fenestra 
as seen in Fig. 1. Such a fenestra permits thorough post¬ 
operative examination and makes possible the early detection 
and treatment of recurrences. 

All patients with suspected malignancy of the paranasal 
sinuses should have Roentgen studies of the skull, including 
an axial view. In the search for metastases there should be a 
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routine preoperative chest Roentgenogram. Patients who have 
had nasal hemorrhages may require a preoperative blood 
transfusion. Depleteif plasma proteins can be corrected by 
administering whole blood or plasma transfusions. Because 
most carcinomas of the nose and paranasal sinuses are in¬ 
fected, it IS important to administer antibiotics preopera- 
tively for_four-or_five days In dosages sufficient to insure an 
adequate blood level. 



FIff 1. CMr*. H > tj( maxtila but with pr*»ervatlon of th« palato* 

dental plnte (for adamantinoma) (a) View ahowinp: the Infralablal fenea- 
tra. (b) Th« proathotlc applianco fo) The proathetlo appUanca In place 


Whetlier the surgeon uses diathermy or cold steel to perform 
the resection is not a critical factor. It is Important by cither 
metliod to achieve a nide surgical exposure and to perform 
a complete resection of the area involved. 
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If the exteiTial carotid .artery on the same side as the lesion 
is ligated first, there is Jess Weeding during-the operation, 
thus giving a clearer operative field. One, to three unit s of 
whole Wood are usually required during surgery to. replace 
Wood loss. 

_Intravenous pentothaLplus intratracheal-nitrous-oxide-oxy¬ 
gen provides satisfactoiy;. anesthesia. A-long-gau^e-strip is 
placed in the pharyrw around the intratracheal tubeJ;o_pre- 
vent aspiration of Wood and pharyngeal secretions. 

BLOCK RESECTION OP THE MAXILLA. 

Block resection of the maxilla may be performed in the 
following manner; 

The incision begins midway bgly^een the inner canthus and 
the bridge of the nose as seen in Fig. 2a. It follows the lat¬ 
eral border of the nose, circumvents the nares and extends 
through the entire thickness of the upper lip in the median 
or paramedian line. .Xhe_ superior labial and latei-al -nasal 
branches of the facial arfery must be tied or coagulated dur¬ 
ing tliis procedure. An incision is made through the mucosa 
deep in the gingivolabial fold from the midline to the maxil¬ 
lary tuberosity. A facial flap is elevated so as to leave peri¬ 
osteum, fat and connective tissue on the anterior surface of 
the maxilla. The lateral wall of the nose is separated from its 
attachment to the margins of the pyriform aperture, thus 
exposing the interior of the nose (see Fig. 2, b and c). 

The alveolus and bony palate must be removed with the 
resected block. The.mucoperiosteum of the roof of the.mouth 
may be preserved if it has not been invaded by cancer. This 
membranous flap can be separated from the bone with a heavy 
mastoid elevator, beginning on the buccal surface of the 
alveolus (see Fig. 3a), It is necessary to proceed with caution 
because the periosteum is firmly adherent and perforation can 
occur easily near the midline where the mucoperiosteal layer is 
thin. Wlien teeth are present the palatal flap may be elevated 
from an incision made on the lingual surface of the.alveolus 
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(see Fig’. Sc). If tlie neoplasm has involved the palate, the 
entire thickness must be removed well beyond ’visible tumor 
so as to insure complete excision (see Fig. 8b). 


r ■ 



Fie i Block reiectlon of the m*xlUa. (a) loolston (b and c) Bxpojlnc 
the anterior lurface of the maxilla and the Interior of the no«e. 

irhe nasal bone and th^frontal process of the m^illa should 
be removed in most cases. This removal gives wide access to 
the ethmoidal labyrinth, nose and frontal sinus. If it has been 
established beyond doubt that the malignancy has involved 
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only the lower part of the maxilla, the frontal process of the 
maxilla may be divided in its midportion, thus pi'eserving the 
nasel bones (see Fig. 3, d, e, f). 



Ftg 3 Methods for handling the palate and nasal bone (a) Elevation of 
a mucoperloateal flap from the al\eolus and hard palate nhen the palate 
has not been Imaded bv cancer (b) Hemlsectlon of the palate when these 
tissues are Involved by neoplasm (c) Elesatlon of the flap when teeth are 
present, (d) Separation of the nasal bones In the midline (e) Cutting 
through the nasal bone and the frontal process of the maxilla (fj The alter¬ 
native method of cutting through the midportion of the frontal process of 
the maxilla la used only when the neoplasm Is restricted to the Inferior 
portion of the maxilla and therefore Is rarely applicable 
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A sharp osteotome or a saw is used to cut through the zygo- 
mabc process of thejuaxilla (see Fig 4a) The periosteum 
IS next elevated from the floor of the orbit in its anterior 
one half 



Fifr 4 Gultlnp thryuifh thfr syuomatlc proc^un of maxUla (b) DItIiJ 
Inp th? alteolua and paJata ntmr the mldilnf (c) \ Ipw of *lcull to •how the 
relatlonihlp of th* pt^rypoJd nrocf^ane* to th^ no«tfrtor wall of the maxilla, 
(d) The oiteome !• plao^ behind Iho tnberoaltr of the maxIUa and driven 
up Into the pterTfromaxIllary fowo- («) %\heD tno noeal eeptum and floor or 
the noie nre ln>adea by neopJaam. Ibo aoptum la divided anteriorly, thu« 
expoainr the oppoelt* naral mealua </> The atreoloa and palate are divided 
throuRh the floor of the nose on the oppoeite aide 
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The alveolus and bony palate are divided near the nasal 
crest with an osteome as shown in Fig, 4b. 

The posterior surface of the resected block must be sepa- 
X’ated from the sphenoid bone. Thejpaladne bone, which be¬ 
comes part of the specimen, is separated from the pterygoid 
plates by placing an osteotome behind the maxillary tuberos¬ 
ity and driving it upward into the pterygomaxillary fossa 
(see Fig. 4, c and d). 

Should the floor of the nose or the nasal septum be invaded 
by cancer the block resection should include those structures. 
The nasal septum is incised vertically anterior to the lesion 
so as to expose the opposite nasal meatus. The nasal bones 
and the alveolus and palate are divided in the manner de¬ 
scribed before, but on the opposite side of the midline (see 
Fig. 4, e and f). 

The remaining areas of bony attachment usually break 
spontaneously. If they do not, this can be accomplished by 
gentle rocking of the maxilla. A fracture occurs through the 
orbital surface of the maxilla to the paper plate of the eth¬ 
moid. Sagging of the orbital contents will not occur because 
of the support of the zygomatic portion of the orbital floor 
and the intact orbital periosteum. 

The palatine bone is wedged in between the maxilla and 
sphenoid bones and is firmly attached to the body of the sphe¬ 
noid bone; therefore, the separation of the resected block of 
tissue from its posterior attachment usually occurs by frac¬ 
ture through the palatine bone. Thus the upper portion of 
the palatine bone remains attached to the anterior surface of 
the body of the sphenoid. 

When the block has been loosened slightly, a narrow oste¬ 
otome may be introduced through the cut in the nasal bone 
and carried posteriorly through the etlrmoid cells, on the 
under surface of the orbital plate of the frontal bone. On 
reaching the anterior surface of the body of the sphenoid, the 
entire mass is displaced downward. When the nasal septum 
has been included in the resection, the pei'pendicular plate of 
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the etlimoid is also divided along its superior attachment A 
finger may be introduced into the nose to aid in delivering 
the resected block of tissue, as shown in Fig. Ba. 

To control bleeding, hot towels are applied with pressure. 
The internal maxillary artery is grasped and tied. The small¬ 
er vessSs may be coagulated. Remaining fragments of the 
ethmoidal labyrinth are curetted away. The sphenoidal sinus 
may be evacuated after removing its anterior wall. The final 
surgical defect is seen in Fig. Bb. 

To aid in preventing the implantation of cancer cells, the 
area should be thoroughly irrigated with saline and the coagu¬ 
lating current used on all denuded areas. 

Follow-up examinations for cancer of the maxilla and nose 
cannot be made satisfactory through the nostril or tlirough a 
small oral opening. A large infralabial window must be con¬ 
structed and kept open with a prosthetic appliance. 

The window may be constructed in the following manner: 

The labial mucosa is undermined and transfixed upward (see 
Fig 6, c and d). The anterior margin of the palatal flap is 
inspected for viability. The portion of this flap which was ele¬ 
vated from the alveolar process is thick and avascular and may 
have to be sacrificed. The anterior margin of the palate can 
be folded upon itself and sutured down (gee Fig. 6, d and e). 
A palatal flap so constructed provides a pliable rim of soft 
tissue which allows easy introduction and removal of a pros¬ 
thetic appliance without sacrificing its stability. Only the pos¬ 
terior end of the oral incision is sutured, so as to leave a 
window at least 4 cm. long. Gelfoam strips are laid on all raw 
surfaces. The cavity is packed with vaseline gause strips in 
a manner that wili allow easy removal from the oral window 
or nostrils. The subcutaneous layers of muscle and fascia are 
brought together with interrupted absorbable sutures. The 
skin is closed with fine silk sutures. The vermilion border of 
the lip should be accurately approximated (see Fig. 6f). 

A head dressing is applied with moderate pressure over 
the operated area. Antibiotic and chemotherapeutic agents are 
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A prosthesis is constructed ns soon as the gauze packing is 
removed. The appliance serves the following functions: 1. It 
fills the infralabial opening and prevents contamination of the 
operative cavity with food and secretions. Z. It prevents 
cicatricial stenoses of the window. S. It prevents deformity 
of the face by supporting the lip, nasolabial angle and clieek, 
and i. it provides a masticating surface (see Fig. 6). 

MTien it has been possible, to save a mucoperiosteal llap 
from the under surface of the hard palate, an elastic rim of 
tissue is provided along the medial and posterior margins of 
the window. Thus, the bulb of the prosthesis is constructed 
with a little overhang so that when it is introduced it will 
snap into place and thus be held firmly.'* 

The patient may leave the hospital betn-een the seventh and 
tenth postoperative day. After t\vo to three weeks all patients 
should receive intracavity radium or deep X-ray therapy. The 
patient continues to irrigate the cavity twice daily vvith nor¬ 
mal saline solution until crusting and discharge have ceased, 
after which the irrigations are necessary once daily for an 
indefinite period. The patient should return for careful cleans¬ 
ing of the area at biweekly or weekly intervals over a period 
of two or three months until epithelializstjon of the cavity has 
occurred. 

BLOCK RESECTION OF THE MAXILLA, ZT’OOilA, AND 
CONTENTS OF ORBIT. 

Proptosis almost always means that invasion of the orbit 
has occurr^'and, therefore, proptosis is an indication for 
evisceration of the orbit. The operation leaves a serious cos¬ 
metic "defect. It should be recommended only after careful 
consideration of the patient’s psychological attitude and after 
evaluation of the chances for a cure. .Often the patient cannot 
carry on a gainful occupation after this operation. Most of 
these patients are elderly individuals, however, who are pre¬ 
pared to retire from extensive occupational and social contact 
with the public. 
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facial flap is reflected, as described previously. .The skin of 
the upper lid i^retracted to the supraorbital ridge. The siygo- 
matic bone and the^rbital contents become part of the resected 
block in_this operation. The osteotome is used to break 
through the temp oral and frontal processes of the zygoma. 
The maxilla, ethmoid, labyrinth, palate and nasal septum are 
handled in the mahner previously described. The periosteum 
is reflected doivn from the roof of the orbit and the orbital 
contents are displaced downward_until the pedicle of the eye 
is exposed. The pedicle is the last attachment to be cut It is 
severed with a curved scissors, and the bleeding is controlled 
temporarily with hot packs and pressure until the ophthalmic 
artery can be grasped-and tied (see Fig. 7b). 

The anterior and inferior walls of the frontal sinus and 
the supraorbital ridge may be removed as shown in Fig. 7c. 
Any sharply protruding bone is cut away with a bone rongeur 
and the bone edges are rounded. The denuded surfaces are 
cauterized thoroughly. The upper-lid Js laid as a flap onto the 
roof of the orbit. 

The mucosal border on the inner surface of the lip is sutured 
^ the free edge of the pala^st^as to completely close the 
mouth from the operative cavity. The facial flap is laid onto 
the floor of the operative defect and its free margin sutured 
to the upper surface of the soft palate. The lip incision is 
closed to the lateral margin of the nostril. The part of the 
incision which extended over the zygoma is closed. The com¬ 
pleted operation is seen in Fig. 7d. No attempt is made to 
close the surgical defect because 1. primary closure usually 
breaks down and f. the presence of a large permanent open¬ 
ing facilitates both after-care and administration of radiation 
therapy. The packing, dressings and after-care is similar to 
that already described for resection of the maxilla. 

Intracavitary radium therapy or deep X-ray therapy should 
be given after two to six weeks. Radium therapy can be given, 
incorporating radimn needles into a wax impression of the 
operative defect 
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is heavy, 111 fitting or uncomfortable. Some patients prefer to 
wear a surgical dressing to cover the defect even though the 
prosthedontist has used the utmost care in constructing a good 
appliance. 



FifT 8 (llrE. B ) propto*^ Indicate* encroachment on orbital 

content*, (b) View of gurclcal defect on the flfth poatoperatlre dar (c) The 
re*ected block of tiMue (d) :uicro*conlc aectlon throuprh part of tho loecl- 
men to ahow deatnictlon of the orbital door and dlaplaeement of the (riob* 
(e) (Mr It.) Sorfflcal defect four montho poiitopemtlrely (f) ‘With facial 
proathetla. 


SUMMARY, 

In general, the most effective treatment for carcinoma of 
the paranasal sinuses consists of surgical resection followed 
by radiation. Exceptions are those patients with radiosensi¬ 
tive tumors and those having malignancies beyond any reason¬ 
able cliance for complete removal. 
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Wlien block resection of the maxilla, etlimoid labyrinth and 
nasal septum is performed, a large permanent infralabial 
window should be constructed. A properly made prosthetic 
appliance will keep this window open and will prevent deform¬ 
ity by supporting the tissues of the face. 

If proptosis has existed, the orbital contents must be in¬ 
cluded in the resection. This operation leaves an extensive 
facial defect. Many patients will accept the deformity when 
they understand that it is necessaiy for a cure. 

Radiation therapy should routinely follow all surgical resec¬ 
tions for carcinoma of the paranasal sinuses. 
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THE ARTICULATION FUNCTION 
OF 

PATIENTS WITH CONDUCTIVE DEAFNESS.* 


E. Eldert, MjL, and H. Davis, M.D., 

St, Louia, Mo. 

INTRODnCTlON. 

Otologists have long recogniaed that certain hard of hearing 
patients understand speech with relative ease when it is made 
loud enough to override their hearing losses. Other patients 
complain that they “hear” speech but do not understand it, 
and are helped more by alow delivery and careful enunciation 
than by mere increase in intensity. From these observations, 
the concept of two related yet distinctly different dimensions 
of hearing for speech has emerged. The first dimension, sen¬ 
sitivity, is the ability to detect soft speech. The second, dis¬ 
crimination, is the ability to understand audible speech by 
differentiating between phonetic elements. A test of sensi¬ 
tivity, therefore, tells us how intense speech must be made 
before the patient responds to It, while a test of discrimina¬ 
tion tells us how well he recognizes words in speech which is 
already loud enough. In general, a simple reduction of sensi¬ 
tivity, a so-called “hearing-loss”, has been associated with 
conductive deafness, while difficulty in discrimination has 
been related to nerve deafness. 

Word lists for testing hearing for speech were compiled 
during the war at the Psycho-Acoustic Ivaboratory of Harvard 

•From the Hofhelmer Audlolory Laboretorjr, Department of Otolarm- 
ffoIoffT. Waahlnrton Uplrerelty, and Central Inatitute for the Deaf. Thia 
work wa» boffon under contract Nooor-t7* between the Office of Naval 
lieaearch and Central Inatltute for the Deaf, It waa continued under con¬ 
tract VlOOlM-677 between Veterana Administration and Central Institute 
for the Deaf, later transferred to the Hofhelmer Audlolopy Laboratory at 
Uclllllan Hospital (Washlnirton University). The work there Is supported 
by a ffrant from the Hofhelmer Foundation 

Editor's Note: This ms. received In Larynirosoope Office and accepted for 
publication, March *4, IIH. 
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University.^ Spondaic (disyllabic) words such as “railroad" 
and “stairway” were chosen, since they were found to be pf 
high and approximately equal intelligibility. A test of dis¬ 
crimination, on the other hand, should present the difficulties 
encountered in understanding everyday English. The speech 
which we hear varies in intelligibility partly because some 
phonetic elements are harder to identify than others. The 
phonetic composition of English was therefore taken as the 
basis for constinction of this test mateiial. Twenty “pho¬ 
netically balanced” lists of 50 monosyllables each were com¬ 
piled at the Psycho-Acoustic Laboratory,^ each list containing 
the phonetic elements in approximately the proportion in 
which they occur in English. 

The general procedure in testing sensitivity with spondaic 
words is to attenuate the stimulus until a level is deteiTnined 
at which the patient is able to repeat 60 per cent of the words 
correctly. This level is called his “threshold for speech” and 
when compared with a threshold for normals obtained under 
the same conditions, provides a measure of loss in sensitivity 
in decibels. In testing discrimination, a list of monsyllables 
is presented at a constant intensity, and the patient’s “score” 
is the percentage of words repeated correctly at that level. 

If a series of phonetically balanced (“PB”) word lists is 
given to a patient at intensity levels successively farther above 
his tlu'eshold for speech, his scores may be plotted against 
physical intensity (in decibels). As the intensity is increased 
he understands more and more of the words, until, with suffi¬ 
cient intensity, the test material becomes maximally intelligi¬ 
ble for him. Such a curve is called an “articulation function”.^ 
In 1946, Walsh and Silverman’ advanced the theory that the 
shape of the articulation function for the hard of hearing 
person depends upon the type of his hearing loss. They pub¬ 
lished sample articulation functions obtained on thi’ee patients 
whose hearing losses were, respectively, of the conductive, 
mixed and nerve types. At intensity levels well above thresh¬ 
old, the patient with conductive deafness could repeat nearly 
all the PB words correctly, but the patients with nerve degen- 
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eration could not. Walsh and Silvennan suggested that such 
articulation tests may, therefore, be useful in diagnosis and 
prognosis for the fenestration operation.'f- •'“ ’ 

The intelligibility of speech depends not only on its loudness 
and phonetic content, but also on the voice and enunciation of 
the speaker. No two speakers say a word in exactly the same 
way, and one speaker does not produce identical acoustic pat¬ 
terns as he repeats the same word. In many hearing clinics 
hearing for speech is tested by live voice. At Central Institute 
for the Deaf, however, in order to obtain standardized results, 
recordings of eight of the phonetically balanced word lists 
were made by Harrison in the Technisonic Laboratory at Cen¬ 
tral Institute for the Deaf, in 1946.* The talker was Rush 
Hughes, a professional radio announcer. These recordings, 
although made originally as a temporary expedient to test the 
advantages of recorded lists, have been used at Central Insti¬ 
tute for the Deaf since October, 1946 and subsequently in 
the Hofheimer Audiology Laboratory at McMillan Hospital 
(Washington Unlversitj') to test the auditory discrimination 
of all patients of Dr. T. B. Walsh who were candidates for the 
fenestration operation. 

A "normal’' articulation function for the PB lists is given 
by Walsh and Silverman (Figs. 6 and 7). These curves were 
only tentative, and the strong concavity upward in the lower 
part of the curve was not found in a more extensive study 
two years later (Davis, “Articulation Area”, Fig. 8). Even 
this function rests on a rather small foundation, namely a 
group of ten normal subjects. The experiments were not sys¬ 
tematically counterbalanced to eliminate learning factors and 
it was assumed (a) that all eight recorded lists were equally 
difficult and (b) that the normal function would reacli 100 
per cent correct at the level of average speech. In drawing the 
"normal” curve in question’ we took into account the exten¬ 
sive data obtained at the Psycho-Acoustic Laboratorj’ with the 
same lists of words.’ The work at Psycho-Acoustic Laboratory, 
however, was done with live voice, not with our recorded 
tests. We have not studied the normal articulation curve for 
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the Rush Hughes recording in further detail because we have 
always regarded these particular recordings as temporary 
stop-gap items, but only recently have we started serious work 
on a new set of recordings to replace them. In the meantime 
other laboratories have obtained and employed copies of the 
Rush Hughes recordings. For them the present data will have 
a practical as well as a theoretical interest. 

A somewhat similar study has recently been published by 
Beasley and Rosenwasser.® They determined separately the 
articulation functions for two sets of (recorded) monosylla¬ 
bles. One set is composed of "high-frequency words”, the 
other of “low-frequency words”. The two articulation func¬ 
tions were determined for 60 normal eai*s. The two functions 
were almost identical in shape (as well as in threshold value), 
and the authors state that “a composite average between the 
two curves does not differ significantly from the normal articu¬ 
lation curves for PB word lists as reported by Davis” and 
Thurlow.'' The coincidence is gi’atifying, even though the 
word lists were not identical with our own. Incidentally, the 
lower levels of the plateaus (or maxima) of the articulation 
functions found by Beasley and Rosenwasser for patients with 
hearing losses (particularly high tone hearing losses) agi’ee 
very closely with our own experience. 

METHOD. 

The gi’oup of patients and the routine of testing have been 
described in full elsewhere.^-®-® Articulation tests were con¬ 
ducted systematically both before and after the fenestration 
operation and on the unoperated as well as the operated ears. 
Nearly all of our articulation scores for the Rush Hughes 
recordings obtained on patients fenestrated without stopple 
enter into the present study. The series of operations extends 
from Januai'y, 1945 to July, 1949. They are consecutive cases 
except for “revisions” and also excepting four cases for whom 
Spanish was the mother tongue and two who failed to cooper¬ 
ate because of psychological difficulties. 

The clinical diagnosis of nearly all of these patients was 
“otosclerosis”. The degree of nerve involvement varied from 
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none (pure conductive hearing loss) to moderate (mixed deaf¬ 
ness, predominantly conductive or "conductive-mixed”) to 
considerable (mixed deafness, predominantly perceptive or 
“mixed-nerve”). No cases of pure nerve deafness have been 
fenestrated, and this important group is, therefore, excluded 
from the present study. The classification TvaB made before 
the operation by Walsh on the basts of all available evidence, 
including history, tuning fork tests, pure tone audiometry 
and (in the last three years) tests of discrimination for 
speech. In only a very few cases was it necessary to revise 
the classification on the basis of additional iiiformation ob¬ 
tained at the operating table. 

In each testing session the threshold for speech was meas¬ 
ured by Auditoiy Test No. a recording of spondaic words 
originally prepared at the Psycho-Acoustic Laboratory of Har¬ 
vard University and transcribed in the Technisonic Recording 
Laboratory.* The threshold for speech detennined by Test 
No. 9 is the common reference point for ail cases. The inten¬ 
sities at which the Rush Hughes PB lists wei-e given arc all 
reckoned as decibels above the threshold (for that ear) for 
Test No. 9. The hearing losses for speech range from about 
20 to about 80 db. 

Our routine for giving the PB tests has been changed 
several times. Uarly in the program, PB lists were given at 
intensity levels 10 db apart, from a level near the patient’s 
threshold (for Auditory Test No. 9) to a high level such as 
110 or 120 db re .0002 dyne/cm’. In this way, a complete 
articulation function was obtained for each ear tested. Sub¬ 
sequently the routine was changed to include only three lists, 
two given at least 85 db above the threshold for Auditory 
Teat No. 9 and one given at the patient’s threshold of intelli¬ 
gibility for connected discourse.’* For the latter, we later sub¬ 
stituted a test at 86 db re .0002 dyne/cm’ (the level of loud 
speech). The relationship between this intensity and tlie 
patients’ tliresholds for Auditory Test No. 9 varied, of course, 
with the hearing loss of individual patients. This procedure 
was followed for about one year. During the past two years. 
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the PB test lias been given only at levels at least 35 db above 
the threshold for Test No. 9. By changing our routine as 
described above, we have given PB tests at every intensity 
level relative to the threshold for Auditoiy Test No. 9, from 
a few decibels below to about 60 decibels above. 

Now, after five years of practical experience with these 
tests, we have examined the scores systematically in order to 
answer the following questions: 

1. Ai-e the .articulation scores of the hard of hearing 
(using the Rush Hughes recording) correlated with 
clinical diagnosis, as suggested by Walsh and Silvei- 
man? 

2. Are the eight Rush Hughes lists of equal difficulty? 

3. What is the distribution of difficulty among individual 
test items in the Rush Hughes recording? 

4. How reliable is the maximum articulation score (“PB- 
Max") ? 

The study indicates cei-tain specific shortcomings of the 
Rush Hughes recording which should be avoided in any re¬ 
cordings of PB lists to be prepared in the future. 

RESULTS. 

The composite articulation functions (see Figure 1) show 
the mean PB scores, averaged at intensity levels 6 db apart, 
from the threshold for Auditory Test No. 9 to 55 db above it. 
The number of scores averaged to obtain eadi point on the 
curves was considerable (see Table 1). Actually, each point 
represents a range in input level of 2.6 db above and below 
each indicated level; that is, scoi’es on tests given from 2.6 db 
below to 2.6 db above the threshold for Test No. 9 were aver¬ 
aged to obtain the mean score at the thi’eshold for Test No. 9; 
tests given from 2.5 to 7.5 db above threshold were used for 
the point 5 db above the threshold for Test No. 9, and so on. 
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COMPOSITE ARTICULATION FUNCTIONS 

rOR THE RUSH HUttHCt RCCOROlHfit Of >1* LISTS 



ric 1 


TADI/B I 

AKTICDLATION SCORES OF PATIENTS WITH PURELY 
CONDUCTrVB HEIARINO LOSS 
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*# n Standard deviation of tbe mean, 
fftn t= standard error of the mean. 
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CoiTelation ivith Clinical Diagnosis 

Near the threshold for Auditory Test No. 9, the perform¬ 
ance of the groups with and without some nerve deafness is 
very similar. The mean scores are not significantly different 
(by the t-test) at the threshold for Test No. 9 or at 6 or at 
10 db above it. At the threshold for Test No. 9, where all 


TABLE n. 

ARTICULATION SCORES OF PATIENTS WITH MIXED 
HEARING LOSS, PREDOMINANTLY CONDUCTIVE. 


Input Level 

Db Above No. 9 
Threshold 

No. of 

Tests 

No. of 

Patients 

Mean Score 
(Per Cent 
Correct) 

o* 

am* 

Mean 

Score 

±a 

Range of Scores 
(Per Cent 
Correct) 

0 
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16 

18.0 

13.7 

2.74 

4.3-31.7 

0- 60 ^ 

5 

46 

22 

33.6 

14.3 

2.13 

19.2-47.8 

4- 70 
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39 

22 

44.3 

16.3 

2.63 
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16 

32 

20 
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10.6 

1.84 
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20 

38 

19 
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35 
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69.4 
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, 30 

78.3 

7.7 
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35 
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37 
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40 
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46 

85.3 

6.8 
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78.6-92.1 

64- 98 

46 
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38 

84.5 
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.69 

77.6-91.4 

62- 98 

60 

124 

36 

86.8 

6.8 

.61 

80.0-93.6 

68- 98 

65 

47 

21 

89.2 

6.9 

.86 

83.3-95.1 
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*a = standard deviation of the mean, 
crm = standard error of the mean. 


groups make about 20 per cent, the mean for the mixed nerve 
cases is actually highest, and the point at which 50 per cent 
of the PB words are heard correctly (the "PB threshold") is 
passed by all three groups between 10 and 15 db above the 
threshold for Test No. 9. It seems, therefore, that PB tests 
given at levels near the threshold for spondaic words do not 

•The t«teBt measures probability that the difference between two 
means Is the result of random factors In sampling'. 
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indicate the presence or absence of nerve involvement. Evi¬ 
dently the easiest PB items are just as intellisrible as the 
spondaic words of Test No. 9, whether or not the listener has 
some nerve deafness. The critical items for discrimination 
are the 26 hardest words, and the test is most useful for tin's 
puiTiose when given at levels well above the threshold. 

TABLE HL 

ARTICULATION SCORES OF PATIENTS WITH MIXED 
HEARING LOSS, PREDOMINANTLY NERVE. 


Input Level 

Db Above No 9 
Threshold 

No of 
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5 
^ c 

O ft' 
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Pm-H 
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(Per Cent 
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30 4-55 8 

12- 74 

16 

60 

27 

617 

10 8 

140 


32- 76 

20 

78 

28 

67 2 

lai 

U8 

46J*69a 

22 76 

25 

65 

26 

62a 

108 

1 26 

61>72a 

40- 82 

30 

79 

27 

671 

101 

1 13 

67 0-77 2 

38- 90 

36 

78 

23 

71 4 

94 

107 

62-0-80 8 

40- 90 

40 

76 

22 

74 0 

90 

1J4 

64 1-83.9 

64 88 

45 

39 

16 

77 7 

18 8 

303 

63 9 91 5 

60- 96 

50 
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11 
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V == standanl devIaUon of the mean 
om K3 standard error of the mean 


As the intensity is raised to 16 db or more above the thresh¬ 
old for Test No. 9, the curves diverge significantly. The 
means for patients with mixed-nerve loss are significantly 
lower than for those with conductive-mixed loss at all inten¬ 
sities 16 db or more abot'e the threshold for Test No. 9. The 
level of confidence that this is a real difference is between 
.01 and .001, or better, except at 20 db above the thresliold 
for Test No. 9, where it is .02. (The fraction .01 indicates 
that the probability is not more than one in a liundred that 
the result found could have occurred simply because of ran- 
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dom differences. The fraction ,001 indicates that the proba¬ 
bility is only one in a thousand, and so on). The conductive- 
mixed curve diverges significantly from the pure-conductive 
cuin^e at 25 db above the threshold for Test No. 9, From 25 
to 50 db above the threshold for Test No, 9, the means for 
conductive-mixed loss are significantly lower than those for 
pure-conductive loss. (The level of confidence is better than 
.001, with the exceptions that at 30 db above the threshold 
for Test No. 9 the level of confidence lies between .05 and .02 
and no significant difference was found at 56 db above the 
threshold for Test No. 9.) At levels well above the threshold 
for Test No. 9, therefore, the group of patients with nerve 
involvement gives a significantly inferior performance on the 
Rush Hughes recording, and the gi-eater the nerve involve¬ 
ment, the nearer threshold the inferior performance shows 
up. The data thus confirm the theory of Walsh and Silverman 
that perfonnance on the PB test is correlated with clinical 
diagnosis. 

MaxiTHum Articulation Scores 

In clinical practice, we have considered it most useful to 
give the PB test at an intensity level where the patient will 
be able to give his maximum performance, in other words to 
attempt to measure the highest point on his articulation func¬ 
tion. The question arises of how far above the threshold for 
Test No. 9 the intensity should be set in order to measure the 
maximum PB articulation score, or "PB-Max”. The articu¬ 
lation functions never reach 100 per cent, and their upper 
poitions show a very gradual but significant improvement in 
score with increasing intensity, rather than a well-defined 
plateau. The means (for patients with pure-conductive loss) 
at 60 and 55 db above the threshold for Test No. 9 are signifi¬ 
cantly higher than the mean at 40 db above. (The level of 
confidence for this difference is better than .001). It is clear 
that to measure the maximum articulation score, the test 
should be given at least 40 db above the threshold for Test 
No. 9. It is not always practical, however, to give the test at 
such a high level, particularly to patients with considerable 
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hearing loss, ajs the required level may be above the threshold 
of discomfort; but if the test is given at lower levels, a cor¬ 
rection can be applied to the measured score in order to obtain 
a better estimate of the true maximum value. Table TV lists 
the number of percentage points that should be added to the 
observed score according to the level at which the test is actu¬ 
ally administered. These corrections are based on the shape of 
the average articulation function for all of the patients, 
including those with some nerve deafness as well as those 
ivith purely conductive deafness. 


TABLE rv. 

CORRECTION FOR RUSH HDOHES "PB-MAX” SCORES 
OBTAINED BELOW THE TRUE MAXHIDM 


L/orel 

Decibels Above Threshold 
forTeitNo Q 

CorrectJon 

Percentage Polnta; 

Add to Score 


14 

80 

8 

35 

4 

40 

1 

. 46 

0 


The differences between the mean "PB-Max” scores for the 
three diagnostic groups were determined by averaging for 
each group separately all of the tests given from 40 to B6 db 
above the threshold for Test No. 9. The results are shown in 
Table V. The differences between the mean "PB-Max” scores 
are significant at a levei of confidence better than .001. 

TABLE V. 

MAXIMUM PB ARTICULATION SCORES. 


Dlagnoflls 

No of 
Teata 

Mean Score 
(Per Cent 
Correct) 

a 

Moan Score 

Pure CondncUve 

1036 

897 


83 5 to 95 9 

ConducUve MUed 

411 

WO 


791 to 92A 

Mixed Nenre 

140 

76^ 

lOJ 

65 0 to 86 6 
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Our test differentiates most clearly between pure-conduc¬ 
tive and mixed-nerve loss. There is veiy little overlap betv'een 
the ranges of plus and minus one standard deviation around 
the means for these two gi’oups. The bottom of this range for 
pure conductive loss is 83.5 per cent, and the top for mixed 
nerve is 86.6 per cent. Eighty-five per cent, the center of this 
small area of overlap, may be taken as a practical dividing 
line between scores showing good discrimination and those 
showing impaired discrimination. 

The percentages of the total number of "PB-Max” tests 
which fall into various score ranges is useful in the inter¬ 
pretation of individual tests. This information is given in 
Table VI. 


TABLE VI. 

DISTRIBUTION OF MAXUIDM ARTICULATION SCORES. 


“PB-Max” 
Score 
(Per Cent 
Correct) 

PURE CONDUCTIVE 

No. of Per Cent 

Tests of Tests 

CONDU CTIVE-MIXED 

No. of Per Cent 
Tests of Tests 

mixed-nerit: 

No. of Per Cent 
Tests of Tests 

90 to 100 

616 

59.6 

135 

32.1 

5 

. 3.6 

80 to 88 

369 

3-1.6 

221 

52.5 

63 

37.8 

70 to 78 

59 

5.7 

60 

14.2 

56 

40.0 

68 and below 

2 

0.2 

5 

L2 

26 

18.6 

TOTAL 

1036 

100.0 

421 

100.0 

140 

100.0 


Since the mean score for pure-conductive loss is just under 
90 per cent, it appears that a score of 90 per cent or higher 
on the Rush Hughes test is excellent. Seventy-eight per cent, 
on the other hand, is a poor score, strongly indicating nerve 
involvement. Scores from 80 per cent to 88 per cent are 
inconclusive, since patients in all three gi'oups score in this 
range. 

Relmbility 

There is considerable dispersion of scores around the means 
in all parts of the articulation function. Tlie standard devia- 
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Relative Difficulty of Rush Hughes PB Lists 

Three studies have been carried out to measure differences 
in difficulty between the eight Rush Hughes PB lists. The first 
consisted of grouping the “PB-Max” scoi-es of our pure con¬ 
ductive cases according to list and comparing the mean score 
for every list with that of every other list by means of the 
t-test. In the second study, the same procedure was followed 
using the “PB-Max” scores of the conductive-mixed group. 
The third study was a planned comparison of lists carried out 
on consecutive patients as they came to McMillan Hospital for 
testing, without selecting the subjects on the basis of diagno¬ 
sis. In this study the lists were paired systematically and the 
maximum articulation score was determined with each pair 
for each of twenty hard-of-hearing ears. The intensity of the 
two experimental lists was the same for each ear tested, and 
the sequence of the two lists was varied from patient to 
patient to counterbalance fatigue and leaniing effects. The 
method of paii’ing was as follows; Lists 6 and 12 were used as 
reference lists; List 6 was first paired with Lists 6, 7 and 8; 
then List 12 was paired with Lists 9, 10 and 11; and finally 
Lists 6 and 12 were compared. In this way, the eight lists 
could be arranged in order of difficulty on the basis of average 
differences in score. 

The order of difficulty of lists, from easiest to hardest, as 
indicated by the three studies, is as follows: 

All Conductive cases 11, 12, 10, 7, 5, 9, 6, 8 

All Conductive-Mixed cases 12, 11, 10, 7, 9, 6, 6, 8 

Planned Comparison series 12, 11, 9, 7, 5, 10, 6, 8 

In all three studies. Lists 11 and 12 were found to be easi¬ 

est, and List 8 hardest. The statistical evidence of this was 
more striking in the conductive than in the conductive-mixed 
study. For patients with pure conductive loss. List 8 was 
significantly harder (by the t-test, level of confidence .05 or 
better) than every other list, while for the conductive-mixed 
group it was significantly harder than four other lists. List 11 
was significantly easier than six other lists in the conductive 
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study, but it was significantly easier than only three lists in 
the conductive-mixed study. Perhaps the reason for the more 
uniform difficulty of the lists for the conductive-mixed group 
is that patients with some nerve involvement make lower 
scores. They, therefore, make mistakes not only on the five 
or six most difficult items, but also on the ten or twelve most 
difficult As more items become critical, the lists apparently 
become more nearly equivalent 

List 11 la easier than List 12 (for the conductive group) 
probablj' because it contains no extremely difficult items, while 
List 12 includes the words “frill” and “greet” which are very 
frequently missed. More patients are, therefore, able to make 
100 per cent on List 11. Of our group of 1036 "PB-Max” 
scores on pure conductive cases, there were 27 perfect scores, 
14 of which were made on List 11. 

A detailed study of the significance of the differences in 
difficulty among the five other lists in the three studies has 
led us to the general conclusion that Lists 6, 6, 7, 9 and 10 
are of practically equal difficulty. Such significant differences 
as appeared in one study were not confirmed in the other 
two. List 8 is, however, significantly harder and Lists 11 and 
12 are significantly easier than the other five. The differences 
in average "PB-Max” scores for the different lists are of the 
order of only 2 per cent 

If the Rush Hughes recordings of Lists 8, 11 and 12 are to 
be employed for determining the maximum articulation scores 
of patients with conductive or mixed hearing losses, the fol¬ 
lowing corrections should be applied: 

List 8: add 2 percentage points to the apparent 

“PB-Max" score 

Lists 11 and 12: subtract 2 points from the apparent 
“PB-Max" score. 

These corrections are to be applied in addition to the coi^ 
section for intensitj- given in Table IV. The corrections are 
small, but they are important because the differences between 
the mean “PB-Max” scores of the diagnostic groups are not 
large. 
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DISCUSSION. 

We formerly believed"’’ that the articulation function for 
patients with pure conductive hearing loss was a simple dis¬ 
placement on the intensity scale of the normal articulation 
function; however, the cuiwe which we have now constructed 
for the conductively deaf differs from the old “normal” cuiwe 
in three respects. The score at the level of the threshold for 
Auditory Test No. 9 is about 20 per cent, not 8 per cent; the 
curve is less steep; and it never reaches 100 per cent. It con¬ 
tinues to rise gradually and significantly at levels as much 
as 50 db above the threshold for Test No. 9, but it never gets 
much higher than 90 per cent. Just how significant these dif¬ 
ferences from normal are we cannot tell until data are avail¬ 
able on a large gi'oup of noi'mal but untrained listeners. 

The data show several characteristics of the Rush Hughes 
recording which might be improved upon in any new record¬ 
ings to be made in the future. The wide range of difficulty 
among individual test items is probably not ideal. It is time 
that, in a clinical test, the easiest items should be easy enough 
to make the test practical for testing patients with veiy poor 
discrimination, and the most difficult items should be hard 
enough to make the test sensitive to small differences in dis¬ 
criminatory ability found among normals and among patients 
with pure conductive hearing loss; but the most difficult items 
must not be so hard that the test becomes unrealistic. The 
range of difficulty in the Rush Hughes recording may be too 
wide; also, it would be a practical advantage in a clinical test 
if a definite plateau were reached at 35 db above the threshold 
for spondaic words. It would then more often be possible to 
measure the maximum articulation score directly without 
using a correction. 

There is evidence that the distribution of difficulty among 
items in the Rush Hughes recordings is uneven. We have 
performed an item analysis of the errors made by conduCtive- 
deaf patients on three of the eight individual lists. The analy¬ 
sis was confined to the tests given 40 to 55 db above the 
threshold for Test No. 9. It was obvious that certain vmrds 
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such as "flip”, "spice” and "deuce” in List No. 8 were par¬ 
ticularly difficult and that the other lists contained fewer or 
no items of comparable difficulty. 

There is an irregularity at the 20 db level in the shape of 
the average articulation functions for all lists (see Fig. 1). 
Tliis depression is significant for the pure-conductive and 
for the conductive-mixed groups. We believe that this 
iiTogularity is a spurious characteristic of the Kush Hughes 
lacordings. 

We hope that our experience with tlie Kush Hughes record¬ 
ings will prove valuable to those who attempt to produce bet¬ 
ter recorded versions of the PB lists in tlie future. 

SUMMABY. 

1. A set of recordings by Rush Hughes of eight "phonetically 
balanced” word lists has been used for five years at Cen¬ 
tral Institute for the Deaf and in the Hofheimer Audiol¬ 
ogy Laboratoiy (McMillan Hospital) to test the auditory 
discrimination of candidates for the fenestration opera¬ 
tion. From the data which have been collected, composite 
articulation functions for the Rush Hughes recordings, 
based on the threshold for Auditorj' Test No. 9, have 
been constructed for three groups of patients, diagnosed 
respectively as follows: (a) pure conductive loss; (b) 
mixed loss, predominantly conductive; and (c) mixed 
loss, predominantly nerve. In averaging the articulation 
scores of different patients, each patient’s threshold for 
Auditory Test No. 9 was taken as the reference point 

2. Comparisons by the t-test of the mean scores of the three 
clinical groups at levels from the threshold for Auditory 
Test No. 9 to 55 db above it show that at levels 26 db 
and bighei' above the threshold for Auditor}' Test No. 9, 
performance on the Rush Hughes recordings of PB lists 
is correlated with clinical diagnosis, as suggested by 
Walsh and Silverman in 194G. 
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S. Since the articulation functions are still rising gradually 
but significantly 40 and 46 db above the threshold for 
Test No. 9, the intensity chosen for measurement of a 
patient’s maximum PB articulation score should be as 
far above his threshold for Auditoi*y Test No. 9 as is 
practical, if his hearing loss is wholly or partially con¬ 
ductive. 

4. The articulation functions indicate that the range of dif¬ 
ficulty among individual test items in the Rush Hughes 
recordings is very wide and that the distribution of dif¬ 
ficulty is uneven. 

5. The reliability of the Rush Hughes test is not very high. 
At levels 40 to 55 db above the threshold for AuditoiT 
Test No. 9, the standard deviations around the mean 
scores never become much lower than 6 per cent. 

6. Comparisons of the eight Rush Hughes PB lists show 
that List 8 is significantly hard, Lists 11 and 12 are sig¬ 
nificantly easy, and Lists 5, 6, 7, 9 and 10 fairly well 
equated in difficulty. Correction factors to be used %vith 
Lists 8, 11 and 12 are given. 

7. Our experience with the Rush Hughes recording points 
out certain problems which must be considered when new 
recordings of PB lists are made. 
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THE TONGUE AS A FOCAL INFECTION. 


Joseph I. Kemlee, M.D., 

Baltimore, Md. 

In this age of exact scientific method, bacteriologists, 
pathologists and internists are extremely skeptical of proof 
obtained by clinical evidence alone. The doctrine of focal 
infection has not been completely proved by scientific methods 
and, therefore, has become quite conti’oversial. As a matter 
of fact, judging by recent publications, its pendulum has 
swung pretty low, nor is this paper to hold up the tide 
against it. Verhoef^ states, “Belief in focal infection must 
be taken like religion — on faith.” Slocum et al.,- of the Mayo 
Clinic, evaluate the concept of focal infection on clinical obser¬ 
vation alone. In much the same way, I shall cite a few' cases 
where the therapeutic response to the eradication of the focus 
of infection seems to justify this doctrine as a woi’king 
hypothesis, if nothing more. Woods® states: “It is an estab¬ 
lished procedure with the ophthalmologist to search for foci 
of infection in the study of uveal ti’act diseases.” Many other 
diseases of the eye and its appendages may also be cured by 
eliminating foci of infection. Thus in another article^ -wi-itten 
in 1932, I illustrated that daciyocystitis may be relieved by 
eliminating foci of infection. A veiy convincing clinical proof 
of focal infection is the following case: 

Case 1; Female, aged 30, had a peritonsillar abscess In 1919 which was 
opened and drained. She was then advised to have her tonsils extirpated, 
but she refused. Four years later she had a fulminating optic neuritis 
In one eye with hemorrhages and exudates all around the papilla, which 
was not elevated. Upon examination of the upper respiratory tract. It was 
found that the tonsils were Infected and two gold-capped teeth were pres¬ 
ent X-ray of the teeth revealed no Infection. The tonsils were removed 
and 48 hours later the eye cleared, and the vision returned to normal. 

Four years later she had a similar attack in the same eye. She was 
examined thoroughly by an Internist, had X-rays taken of all parts of the 
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body, and wts aubjocted to all other possible means of Investigation. All 
teats Tvere found to be absolutely negative. Three vreekn were consumed 
In the examinatloni, and the patient did not pet any better. It ivas only 
after an X-roy of the teeth that an abscess was foand, which was elimi¬ 
nated by extraction. The oye cleared of the acute Infection within 48 
hours. It did not rotum to normal, however, being left with a partial 
secondary atrophy of the optic nerve. 

Two years later she had another attack In the same eye. She was then 
edantnlone; tonsils were extirpated with no realflnal tissues visible, and 
sinuses were clear on translUamlnatfoa and X-ray. She volantecrcd the 
Information that she had some gynecological dlsorter. She was sent to a 
gynecologist, who reported that abo had a definite chronic endoccrvlcltls 
and recommended cauterisation. This having been done, In 48 hours the 
ej^ again cleared to the status preceding the last episode. 

Against this clinical evidence grave objections may be 
raised, chiefly that patients do get well spontaneously and 
that some patients who had their tonsils I'emoved, teeth ex¬ 
tracted and perhaps sinuses punctured obtain no results, or 
are possibly made worse. With regard to the former point. 
Woods' claims that the clinical evidence for recovery on 
removal of foci of infection is so formidable that it is difficult 
to dismiss it lightly on the ground that it is only suggestive. 
With regard to the latter point, Slocum <st al.’ demonstrated 
that where the malady is irreversible or irreparable, removal 
of foci will be of no therapeutic benefit. On the other hand, 
can we honestly say that we have eradicated all foci of infec¬ 
tion when we have eliminated a few obvious ones? Ledcrer* 
claims that the phrase "ear, nose and tln-oat essentially nega¬ 
tive” does not mean anything unless we have used all means 
at our disposal for examination, such as the laryngeal mirror 
to investigate the lingual tonsils, the nasopharyngoscope or a 
postnasal mirror for nasopharynx, transillumination and 
X-ray of the sinuses. Otherwise, we leave out many possible 
sources of infection. 

Davis* reported cases which ho had miraculously relieved 
of pain and remote disease by cauterizing some infected fol¬ 
licles of the lingual tonsils or Intend bands of the pharynx or 
follicles nnjTvhere in the nasopharynx. He concludes by say¬ 
ing: "J. Tonsils do not constitute the only foci of infection 
in the pharunx. 2. Otlier foci are lingual tonsils, adenoids and 
IjTnphoid tissue on the posterior pharyngeal wall.” 
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There still remains another possible focus of infection in 
the oral cavity to which very little attention has been paid, 
and that is the tongue—particularly the coated tongue. Gray' 
states that the tongue presents a depression, the foramen ce¬ 
cum from which a shallow groove, the sulcus terminalis, runs 
lateralward and forward on either side to the margin of the 
tongue. The part of the doi-sum of the tongue in front of this 
groove, forming about two-thirds of its surface, looks upward, 
and is rough and covered with papillae; the posterior third 
looks backward and is smoother, and contains numerous muci¬ 
parous glands and a large number of lymph follicles, which 
together constitute what is sometimes termed the lingual ton¬ 
sil. Elfman® claims that the lingual tonsils are compensatory 
to faucial tonsils and are similar in structure to them. They 
are subject to the same affections and may act as focal infec¬ 
tion in the same manner as the faucial tonsils do. A striking 
example is the following case; 

Case 2; C. E., female, aged 23 years, had a history of general glandular 
enlargement, duration of one year, accompanied by low-grade fever and 
malaise. All tests were made and proved negative, including complete 
hematological and serological tests and biopsy of one gland. Examination 
of the upper respiratory tract revealed enlargement of the lingual tonsils 
with follicles all over the posterior part of the tongue. These follicles 
from time to time became acutely Inflamed. A higher elevation of tem¬ 
perature occurred with the acute Inflammation. She was anesthetized, 
and the lingual tonsils were removed along with the surrounding lymphoid 
follicles. She made an uneventful recovery, swelling of all glands sub¬ 
sided, temperature became normal, and she has remained well ever since, 
a period of 12 years. 

The papillae covering the anterior two-thirds of the tongue 
are minute surface eminences. They consist of a Jayer of 
connective tissue covered with epithelium. The filifoiTn papil¬ 
lae are the most numerous, occupying the general area ante¬ 
rior to the large circumvallate papillae, which form the 
inverted V-shaped terminal sulcus at the base of the tongue. 

Crohn and Drosd® state that each filiform papilla is sur¬ 
rounded by projections, the “secondary” papillae which pro¬ 
trude like flexible spines or spikes, covered by stratified squa¬ 
mous epithelium. 

Henning^" found the filiform papillae to be plump, round 
hillocks with transparent epithelium. Most characteristic were 
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the secondary papillae which jutted out from the filiform 
papillae like blades of grass with serrations. When the 
tongue was coated the papillae were long, thick, firm and 
tense, and were surrounded by leucocytes, bacteria and parti¬ 
cles of debris. 

Bloomfield” demonstrated that bacteria grow normally not 
only on mucous membrane but also in their superficial layers, 
in crevices of the superficial layers and between them, and in 
orifices of small glands. 

The coating of the tongue according to Boas” is Ideal for 
the development of an offensive odor of putrefaction and calls 
it “fetor ex lingua.” While fetor ex ore can be produced by 
many disorders, such as gastrointestinal diseases, lung ab¬ 
scesses, bad teeth and their surrounding tissues, infected 
sinuses, malignancies in the throat and mouth, there is some¬ 
times an unique odor of puti-efaction without any demonstra¬ 
ble malady; however, the tongue is usually coated in these 
cases and washings from it emanate the same characteristic 
odor. That this odor can be produced by the tongue alone, I 
have proved in an earlier paper” written in 1982, which was 
demonstrated ivith the following case; 

Catt B. L*., cbllcL female, 12 years old, bad been suffering from bad 
breath for several years. Tonsils and adenoids were removed with no 
beneficial effect She was surveyed on two different occasions In two 
leading hospitals ond nothing abnormal could bo found, except a slight 
poslnasal discharge, for which she was treated. The discharge when 
removed from the nasopharynx proved to bo odorless, There was no bad 
taste complaint, the appetite was good, and the weight was normaL In 
Bplte of the fact that the gastrointestinal tract was found to function 
properly, her tongue ^iia always coated with a white fur. Washings from 
It had the Identical odor which one always detected on her breath. 

The fetor ex lingua was not eliminated until wo started the use of anti¬ 
biotics (aureomydn). Cleansing of the tongue alone produced only tem¬ 
porary relief of the fetor. 

Lately, in searching for foci of Infection of the upper 
respiratory tract, I came across patients t\ith fetor ex lingua. 
Upon eliminating the fetor, the remote malady for which a 
search for a focus was made, also began to resolve without 
any other infection presenting itself, I then made it a rule to 
examine the whole tongue routinely, ^\^len coating is present. 
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and washings have a characteristic odor of putrefaction, the 
aim is to clear up that condition first. Many times the patient 
got well without further treatment, and without finding an¬ 
other focus of infection. Crowe’s’'* statement regarding “the 
theoretical explanation on which is based the otolaryngological 
treatment and preventive measures for recurring upper re¬ 
spiratory infections and their complications’’ can be applied 
to the tongue’s acting as a focus of infection. Pyogenic bac¬ 
teria grow on the coated tongue just as they would in a test 
tube. These cannot initiate infection; but when the tongue 
becomes infected ■^^’ith a virus, which is an intracellular para¬ 
site, it opens a pathway of infection. The infection may thus 
be carried through the blood stream and act as a focus of 
infection for remote diseases. Several cases of iritis cleared 
up by simple cleansing of the coated tongue with aureomycin 
in suspension (50 mg. to one dram of nomal saline) and 
aureomycin internally, as exemplified by the following case: 

Ca-sc -i: A. C., male age 20, came under my observation June, 1939. 
Diagnosis was Iritis. Conservative treatment made no impression. In¬ 
fected tonsillar tags were found and cauterized, and the eye cleared up 
quickly. May 7, 1946, he had a similar attack of iritis. Empyema of both 
antra was present and cleared up with washings. The eye cleared up 
verj- quickly with simple treatment of atropine. Dec. 3, 1950, he had 
another attack of Iritis. This time no focus could be found. Milk injec¬ 
tions were given with no appreciable effect He had a fetor ex ore with 
the tongue coated and washings elicited a foul odor of putrefaction. This 
was cleaned and aureomycin given internally and the eye cleared up 
quickly. ^ 

Another case of iritis also of recurrent nature was given 
aureomycin but with very little effect. The tongue was found 
to be infected and when this was cleared up the eye got well. 

One case of optic neuritis was treated with cortisone, 
aureomycin, and milk injections ■with no effect. She had com¬ 
plete physical and laboratory tests taken, including a spinal 
tap, ■with all negative findings. She had a fetor ex ore which 
was found actually to be fetor ex lingua. This was cleaned 
up with aureomycin suspension locally, and the clearing of the 
eye follo’w^ed very quickly. 

Two cases of dacryocystitis, as mentioned above, have been 
cleared up with the elimination of foci of infection on the 
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tongue. One caae was of a purulent nature which had to be 
incised externally, and tlie other had simple epiphora. 

Ten cases with Mdnifere’s sjmdrorac were also cleared up 
by the hygiene of the tongue. They were all of a toxic nature, 
but no focus could be found other than the coating of the 
tongue with putrefactive material. These may be exemplified 
by the following case: 

Oasc 5: A. male, age 60, is'aa treated for catarrbal deafness with the 
Eustachian tube obstnjcted. He was dolnp fairly well when he began to 
hare evidence of hUnldre's syndrome. I diagnosed this case as a toxic 
labyrinthitis, bnt I could not find a focos of infection. He was given two 
courses of aureomycln. and he Improved somewhat. When medication 
was stopped his symptoms recurred, and he became o chronic vortlginons 
patient. Upon the slightest provocation he would have vertigo of variable 
degrees and duration. Porther checking on him elicited a coated tongue, 
washings from which emanated the characteristic odor of putrefaction. 
Treatment of the tongue was then Instituted, the patient Improved very 
rapidly. 

Since then nine cases of Meniere’s syndrome were seen in 
patients with more or less of a cataiThal deafness. The im¬ 
pairment of hearing was not affected by the attack nor was 
tinnitus complained of. They all had coated tongues -with odor 
of putrefaction. When treated as outlined above, good results 
were obtained in all of them. Three patients came soon after 
the first attack. Their tongues were coated only a short wVuie 
and responded to local treatment alone. 

Conclxtsiori: The coated tongue may act as a focus of infec¬ 
tion and sometimes be tlie only focus for a varied number of 
diseases. Every coated tongue should have washings exam¬ 
ined, particularly as to odor. If putrefaction is present, the 
tongue should be cleaned thorougidy with antibiotics and 
antibiotics given internally. When putrefaction lias been e-x- 
isting for a long time, treatment should be prolonged, since 
recurrence of the odor and'the malady are likely to reappear. 
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interior of the nose. Here, attached to the septum, it presents 
as a grayish, semitranslucent, sessile tumor which is'covered 
by septal mucosa. 

Intranasal meningoceles have been confused with polypi. 
This error should not occur if one remembers that polypi in 
infants are exceedingly rare, that they are pedunculated and 
originate near the ostia of the sinuses on the latei’al side of 
the nose. 

Other criteria have been suggested to aid in the differential 
diagnosis. Compression of the jugular veins may produce a 
light reflex and distension of the meningocele. Lumbar punc¬ 
ture and drainage may decrease its size and tension. X-rays 
have demonstrated the defect in the cribrifonn plate. 

The ti'eatment of intranasal meningoceles has been far from 
successful. Only three cases reported in the literature have 
ended in recovery. Biopsy and aspiration have resulted in a 
fatal meningitis in many cases. 

The ti’eatment of choice is ligation of the pedicle either via 
the radical frontoethmoid approach oi’ by craniotomy. 

CASE REPORTS. 

The first case Is that of a three-yearold white male who has a symp- 
tomless, soft, compressible tumor mass at the root of the nose, 2 cm. fn 
diameter. 

The diagnosis of frontal meningocele was made, but since no immedi¬ 
ate treatment was advised the patient was not seen again. 

The second case Is that of a while male infant, 23 months of age. At 
about nine months of age he developed a constant discharge and obstruc¬ 
tion of the left nostril. 

He had a nasal operation In January, 1950, an adenotonsillectomy In 
March, hnd another nasal operation In April. 

On July 17, 1950, when first seen In consultation the patient had an 
obvious nasal obstruction on the left The nostril was occluded by a 
pale, soft tumor mass covered by glary mucus. Adenoid tissue partially 
occluded the left choana. 

Following a course of X-ray therapy, the nose was dry and the child 
breathed normally for several months. 

When next seen. Nov. 27, 1950, the nasopharyngeal lymphoid tissue 
was absent, but his left nostril was still obstructed. 
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On the suspicion that vre vrer© dealing here with an Intranaaal menin¬ 
gocele, he was examined under general anestheflliL After cleanaing the 
left noitrll of muous, the tumor waa found to be continuous with the 
mucoaa of the septum and free from any lateral nttachmenL The nostril 
was carefully packed with ndrenalln gauxe to at not to traumatize the 
tumor, and the packing left In place for five minutes. UTien It was 
removed the tumor had disappeared, but the sac could be seen filling the 
olfactory groove. It gradually expanded while under obsenntlon. 



Flff 1. The latpr»l X-ra) of tl>r anterior part of the skull rerenled (he 
dehiscence in the cribriform plate between the arrows. 
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On the basis of these findings, the diagnosis of Intranasal meningocele 
appeared to be warranted. Accordingly, the patient was referred to Dr. 

' William Lipscomb for craniotomy. Dr. Lipscomb’s report follows: 

The diagnosis of Intranasal meningocele was made by Dr. Beyer and 
Dr. Blair, so when the patient was referred for treatment he was ad¬ 
mitted to Children’s Hospital where X-rays of the skull were taken which 
revealed, in a lateral projection (see Fig. 1), a dehiscence In the cribri¬ 
form plate, anteriorly. In an anterior tangential X-ray view (see Fig. 2) 



rie. 2. The anterior tanuentlal X-ray of the skull revealed the marked 
enlargement of the left narls. 
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of the akiiU the left naris ktu much larger than the right. On Not 29, 
1950, under general Inhalation, Intratracheal ether aneatheila combined 
with a field block of 1 per cent procaine containing 1*200,000 epinephrine, 
a left tranafrontal craniotomy waa done An extradural approach waa 
made toward the aphenoldal ridge where a long dural Incision waa made 
flo that the left frontal lobe could be elevated and dislocated posteriorly 
Near the anterior tip of the left frontal lobe on the medial, Inf^or 
aspect a amall atalk (approximately 3 mm. In diameter) of arachnoid like 
tissue was encounter^ which waa binding the arachnoid over the Up of 
the medial, inferior aspect of the left frontal lobe near the longitudinal 
fissure to a depi*es8lon In the olfactory grtxrre of the anterior /ossa. The 
stalk was doubly ligated with No 60 cotton sutures and secUoned 
between the llgaturea With the bayonet forceps the dehiscence in the 
cribriform plate could then be easily palpated. It measured approximately 
1 cm in length and 3 mm In Its widest dimension. The dura was ecaii 
fled for approximately 1 5 cm surrounding the secUon^ stalk over the 
cribriform plate and a free pericranial graft was taken and placed to 
cover the sectioned end of the arachnoidal stalk and the bony dehiscence. 
The area was suoUoned dry In order to promote adherence of the graft 
The brain was then allowed to fall Into normal position and the wound 
closed In layers A Penrose drain waa left in the wound two days and 
10,900 units penicillin were Injected Into the wound after closure In 
order to get the brain to tampon Che pericranial graft over the bony and 
dural defect an effort was made to keep the patient lying on the right 
side with the head In right oblique position. In a 33 month-old child such 
an effort was only partially successful 

On Jam 10, 1951 (51 days postoperative), the patient was brought to 
the office by the parents who reported he was ''nervous and didn't sleep 
well, but that he had had no nasal symptoms'* On examination, however, 
be was alert, agile. Interested and happy Nenrologlcal examination and 
an external examination of the nose revealed the little fellow to have 
no nasal drainage and to have no obstruotion to the passage of air 


CONCLUSIONS. 

1. Meningoceles occur veiy rarely. 

2. Intranasal meningoceles may be confused with polypi. 

5. Aspiration and biopsy are dangerous procedures 

4. X-ray studies pi'oved to be a valuable diagnostic adjunct. 

5. Intracranial ligation of the pedicle appears to be the 
treatment of choice 
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this department in one month, both under the diagnosis of 
pneumonia—one of them almost moribund at the time of ad¬ 
mission : 

Case 1: No. 107/50. Girl, three months old. Admitted Feb. 3, 1950, 
and discharged on March 20, 1950. 

The child was bom two to three months before term. Bottle-fed. One 
week before admission showed restlessness, dyspnea, vomiting and a few 
thin stools. 

Physical Examination: On admission, the child was markedly ex¬ 
hausted, grayish, breathing very rapidly (respiration rate 70 per minute). 
Dilatation of the nostrils and pronounced inspiratory retraction of the 
suprasternal notch and epigastrium, but no stridor. 

AnsmiUation of the Imnga: Semlmolst, suhcrepitant rales heard over 
the anterior and posterior surfaces. Temperature, 36.8“ C. 

Treatment: Sulfathlazole, penicillin, streptomycin and oxygen. 

As atelectasis was suspected, an X-ray picture was taken of the child 
in the ward with a portable X-ray apparatus. It showed atelectasis of 
the right upper lobe (see Fig lA). On the day after admission, bronchos¬ 
copy was performed with the Negus baby bronchoscope (Dr. Rlskaer). 
A very abundant tenacious greenish-yellow secretion was found in the 
trachea and both main bronchi, especially in the right. The mucous 
membrane was swollen, again especially on the right side, where the 
lumen was distinctly narrowed. The secretion was aspirated (cultures 
gave growth of pneumococcus type 33 and B. coli), and oxygen was ad¬ 
ministered. After this, the respiration Improved considerably. 

Eight hours later the condition of the child again deteriorated, and 
death seemed imminent. The respiratory rate was about 100 per minute 
in spite of stimulation with lobeline and oxedrln. 

Bronchoscopy was repeated, with aspiration of a considerable amount 
of tenacious secretion, though distinctly less than before. On introduc¬ 
tion of the bronchoscope, which was easy enough, the respiration stopped, 
but was soon re-established by administration of oxygen through the 
bronchoscope. For the next several days the condition of the child im¬ 
proved strikingly. On discharge, the child was perfectly well. The Roent- 
genographlc findings are reproduced in Fig. 1. 

Case 2: No. 182/50. Girl, two months old, breast-fed. Admitted March 
4, 1950, and discharged Marcli 15, 1960. The child was bom at term by 
spontaneous delivery. Previously well. Four days before admission she 
developed coryza with cough. The temperature did not exceed 37.5“ C. 
On the day before admission the child was distinctly dyspneic, crying 
and restless. She was treated at home with steam and sulfathlazole— 
without any Improvement 

Physical Examination: On admission the child was lively and not par¬ 
ticularly distressed. Respiratory rate 40 per minute, with distinct inspira¬ 
tory retraction of the epigastrium. 

Auscultation of the Lungs: Breath sounds weak over the right posterior 
surface, and a few subcrepitant rales. Temperature 37.2“ C. Clinical 
Diagnosis: Bronchopneumonia, 




Flff 1 A. 1 B, 1 C. Ca*d L Girl thr^e months oli (A) \te|«ctaiil« of iho rlBht upper lobe (Peh, O (B) Three dar* 
after bronchoacopy with aaplnvtlon. Ateleclnila almost anbaldeU (Peb 7) (C) AtoleotasU cured (Fob 11) 
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Fie 2 -jV, 2-B, 2-C Case 2 Girl, two months old (A) Atolectusis ot the right upper lobo (March 5) (B) Twenty four 

hours after bronchoscop> and aspiration (March 6) (C) Three da\s after bronchoscopy with aspiration. Atelectasis cured 
(March 8) 



JEESILD & RISKAER INFECTIOUS ATELECTASIS 


927 


Treatment Penicillin atreptomycln ateam and oxypen The following 
morning (March 6) there waa an obvloua deterioration In the condition 
of the child X ray examination of the lungs (performed In the ward) 
showed atelectasis of the right superior lobe (see Fig 3A) Bronchoscopy 
was then performed On aspiration fresh amounts of secretion appeared 
continuously Into the bronchus, so that 10 to 12 cc In all were aspirated 
(see Fig 3) The bronchoscopy was tolerated well Cultures from the 
aspirated secretion yielded growth of Gram positive cocci (stapliylococ- 
cuj aureua and enterococci) and Oram positive rods 



Fig J Cflic X »«Tctlon withOmwn at the bronchoacopr 


Five hours later the bronchoscopj was repeated and 3 to I cc, of very 
tenacious secretion were aspirated from the right main bronchus 

After this the condition of the child Improved considerably, and the 
respiratory rate fell from 80 to C2 per minute 

Three hours later bronchoscopy was carried out for a third time, but 
there was only a scanty amount of secretion present 

Twelve hours later (JIarch C) the child appeared to be perfectly well 
and was discharged after 11 days in the hospital 

The Roentgenographlc findings are reprodneed In Fig I 
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The admission of these two patients within one month 
might be taken to indicate that acute infectious atelectasis is 
not altogether infrequent in infancy. 

In order to look into the frequency of this lesion, therefore, 
we have gone through the autopsy records of those cliildren 
who died under the diagnoses of pneumonia, bronchitis or 
lai-yngotracheobronchitis fulminans in the pediatric depart¬ 
ment of Sundby Hospital and Blegdam Hospital (Epidemic 
Diseases) * for the last five years. 

The frequency of atelectasis is shown in Table 1. 


TABLE 1. 

Atelectasis demonstrated by autopsy In 178 children who died under 
the diagnosis of pneumonia, bronchitis or laryngotracheobronchltis In 
1945-49. 


Sundby Hospital Blegdam Hospital 


Age 

-f Atelectasis 

Exten- No Atelec- 

Pocal slve Total tasls 

Focal 

Atelectasis 

Exten- No Atelec- 

slve Total tasls 

3 weekB- 
3 mens. 

6 

3 

9 

18 

4 

7 

11 

10 

3- 6 mens. 

2 

4 ■ 

6 

2 

10 

4 

14 

18 

6-12 mens 

0 

6 

6 

4 

12 

7 

19 

27 

1- 2 yrs. 

0 

1 

1 

2 

7 

2 

9 

12 

2-yrs. 

0 

0 

0 

2 

1 

1 

2 

7 

Total 

8 

13 

21* 

(43%) 

28 

(67%) 

34 

21 

55t 

(43%) 

74 

(67%) 


•In three of these cases the clinical diagnosis -was Inryngotracheobronohltls. 
tin two of these cases the clinical diagnosis was larj-ngotrncheobronchltls. 


The figures given in Table 1 are the absolute minimal fig¬ 
ures, as in a number of these cases no histological examination 
was made, and atelectasis cannot always be distinguished 
from pneumonia by macroscopic examination alone. 

In this material the diagnosis of atelectasis was made clini¬ 
cally only in one case — that of a boy, three months old, who 

•We are greatly obliged to Prof. H. C. A. Lassen. JLD., Chief of Blegdam 
Hospital, for permission to make use of the case records. 
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■was admitted to Blegdam Hospital for whooping cough. The 
diagnosis was made Roentgenographically, and bronchoscopy 
was not performed. Tlie child was treated with penicillin and 
sulfatliiazole, but died nine days after admission—complete 
atelectasis of the right lung developed gradually (see Figs. 
4A and 4B). 



Among the 129 patients in the autopsy material from Blog- 
dam Hospital, 1946-1949 {cf. Table 1), X-ray examination 
was performed only on two otlier patients (teo boys, five and 
eight months old). In each of these cases the X-ray diagnosis 
was pneumonia, but autopsy (carried out one and two daj's 
after the X-ray) revealed the presence of atelectasis in both. 



930 


JERSILD & RISKAER: INFECTIOUS ATELECTASIS. 


and no pneumonia. At the X-ray examination no lateral pic¬ 
ture was taken, and perhaps this may explain the erroneous 
X-ray diagnosis. 



Fig 4-B Eight days Inter Total atelectasis of the right lung (verlfled 
on autopsy 24 hours later.) Bronchoscopy not performed. 


ETIOLOGY AND PATHOGENESIS OF ACUTE INFECTIOUS 
ATELECTASIS. 

The tenn “atelectasis” means areas in the lungs where the 
alveoli contain no air but have undergone pronounced reti’ac- 
tion and shrinkage. The prerequisite of this condition is 
active contraction of muscle tissue in the lungs, which thus 
distinguishes atelectasis from simple collapse of the lung 
(Xalabarder, 1949). 
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Clear-cut atelectasis is merely a stage of brief duration that 
is followed by vasodilatation with production of a serous, 
sometimes hemorrhagic, intra-alveolar exudate that may be¬ 
come infected from the bronchi. Atelectasis may be reversible 
at any of these stages. If it becomes more protracted, how¬ 
ever, fibrosis and bronchiectasis may develop in the affected 
area. 

In many cases the atelectasis process is preceded by bron¬ 
chial obstruction; but it is the general opinion that it may 
also develop without obstruction, presumably through reflex 
action combined with hypoventilation (Xalabarder, 1949). 
Atelectasis due to obstruction occurs moat often in Infants. 
For instance, Anspach (1939) states that 80 per cent of such 
cases of atelectasis are found in children under two years of 
age, but he does not offer any explanation of this. Van Allen 
and Soo, on the other hand, discuss this question, pointing out 
that "collateral respiration” may prevent the development of 
atelectasis, even though small branches of the bronchi may 
become obstructed. In infants, however, the lungs contain 
relatively far more interstitial tissue than the lungs of older 
children and adults, resulting In a lesser possibility of "col¬ 
lateral respiration." This perhaps may explain the greater 
frequency of atelectasis in infants; furthermore, the risk 
of bronchial obstruction is also greater in infanta, because of 
the small dimensions of the bronchi and the inability of 
infanta to cough and expectorate. 

SyifPTOUATOLOQY OF ACUTE INFECTIOUS ATELECTASIS CUNICAL, 

The predominant feature in these children is severe dys¬ 
pnea ivith pronounced retractions of the epigastrium and 
jugulum but no stridor. The chest is markedly distended, being 
almost fixed in the position of maximal inspiration, so that in 
spite of the great efforts of the thoracic wall, the breathing 
b^mes very shallow. As a rule in such cases no rales are 
heard on auscultation. It is also a characteristic feature that 
the dyspnea does not satisfactorily improve with oxygen ther¬ 
apy—in contrast to pneumonia. The color of the face is gray- 
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ish, associated with a state of shock. Definite cyanosis, there¬ 
fore, is not a dominant symptom, appearing only occasionally 
on marked physical exertion, e.g., when the child is crying. 

Cough may be entirely absent, but in typical cases a so- 
called “frustrate” cough— i.e., a diy, hacking, paroxysmal and 
ineffective cough—is present. 

The temperature is often normal or only slightly elevated, 
as seen in children with severe pneumonia. 

On auscultation—as in pneumonia—dullness, impaired res¬ 
piration and rales may be. demonsti-ated; but a sign of dif¬ 
ferential diagnostic significance is redaction of the affected 
side of the chest with displacement of the heart to the affected 
side, even though, as a rule, this may be ascertained only when 
the atelectasis involves the right lung and with diminished 
excursions of the chest wall and, sometimes the diaphragm, 
kept at a high level. 

Bronchoscopy shows a very abundant amount of mucopuru¬ 
lent secretion in the bronchi. 

ROENTGENOLOGICAL. 

The X-ray picture is characterized by a shadow produced 
by the retracted atelectatic area, with a sharp convex border; 
the trachea and the heart are displaced to the affected side; 
the interlobar fissures are displaced, and the intercostal spaces 
diminished, sometimes with elevation of the diaphragm. 

As these patients were markedly exliausted, the X-ray 
examination had to be perfonned in the ward. At first the 
Roentgenogi'ams were failures, because the very rapid respi¬ 
ration (80 to 100 per minute) required a rather short time 
of exposure, and this was not practicable with the poi’table 
X-ray apparatus at our disposal. This difficulty was over¬ 
come, however, by means of a simple trick, viz., by means of 
a pinprick the child was made to ciy, and after a few vigor¬ 
ous screams the breathing stopped long enough for adequate 
Roentgenography. 
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DISCUSSION. 

The clinical picture just described as characteristic of acute 
Infectious atelectasis differs from that of the tniical acute 
fulminating: laryngotracheobronchitis primarily in the ab¬ 
sence of any obstruction of the larj-nx, i.e., dyspnea is the 
main symptom. On the other hand, it Is well knorni that the 
occurrence of atelectasis may also play an important rdle 
in laryngotraclieobronchitis—first described by Brennemann, 
Clifton, Frank and Holinger (1938) in America, and later by 
Boysen and Boysen (1942) and Amesen, Bjerkelund and Boe 
(1947) in Norway, and by SOderling (1947) in Sweden. 
These authors also mention that in some cases of fulminating 
laryngotracheobronchitis the laryngeal obstruction may not 
be obvious or spontaneously may subside completely. In these 
cases a clinical picture also develops in which "pulmonarj' 
dyspnea” results from obstruction of the deeper air passages 
and possibly the formation of this atelectasis is the dominat¬ 
ing feature; however, this clinical picture is probably a mther 
uncommon variant of fulminating larydgotracheobronchitis. 
None of these authors differentiate acute infectious atelecta¬ 
sis without stridor as a nosographic entity per se, which the 
clinician must keep in mind, especially in the diagnosis and 
treatment of pneumonia. 


TREATMENT. 

Aspiration of the secretion in the bronclii is the most im¬ 
portant part of the treatment in tliat phase of acute infec¬ 
tious atelectasis where the dyspnea is most pronounced, and 
the patient is threatened with suffocation. As described in 
our case histories, the aspiration should be performed in con¬ 
nection with peroral bronchoscopy. This causes minimum 
upset and is easy to perform within a few minutes with the 
child in bed. It is tolerated well even by moribund infants. 
The lifesaving significance of this intervention was empha¬ 
sized by its immediate effect on the condition of the patients 
and by the aspiration of the surprisingly large amounts of 
secretion. It is to be emphasized that bronchoscopy with aspi- 
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ration should be looked upon as indicated whenever the clini¬ 
cal picture is suggestive of infectious atelectasis, even though 
the presence of this condition has not been verified Roentgeno- 
logically. 

Tracheotomy, in our opinion, is contraindicated in children 
presenting this clinical picture, as no laiyngeal obstruction 
was present and because such an operation would mean an 
added strain upon the child that might easily prove fatal to 
these exhausted children. 

In contrast, both tracheotomy and aspiration would be indi¬ 
cated in typical cases of fulminating laryngotracheobronchi- 
tis—as emphasized by Jackson and Jackson (1936), Gittins 
(1932), and others who later discussed this disease. From 
their works it is evident that when tracheotomy is performed 
the aspiration is most often carried out in a “groping” fash¬ 
ion with a catheter inserted through the tracheal cannula. 
This technique must be considered as less effective than aspi¬ 
ration through a bronchoscope. This latter method is also 
advocated by Brennemann and collaborators whenever it is 
technically practicable, i.e., when the instruments required 
and an experienced bronchoscopist are available. 

In more serious cases of simple pseudocroup, tracheotomy 
will be sufficient in itself. 

Besides bronchoscopy, the treatment of severely ill children 
also requires intensive therapy against the infection, a suffi¬ 
cient supply of fluid, the re-establishment of the electrolyte 
balance, and possibly blood transfusion in order to overcome 
the state of shock unquestionably present. 

The combating of the infection should be started at once 
by treatment with antibiotics, etc., in order to ensure the 
best possible effect, bearing in mind that the nature and 
resistance of the pathogenic bacteria in the given case are 
unknown. Naturally, the aspiration should be carried out 
under sterile conditions, so that the proper bacteriological 
examination of the secretion and determination of the bac¬ 
terial resistance may be carried out and further treatment 
based rationally on the results. ' 
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Our patients received both penicillin and streptomycin by 
injection and inhalation. The results of the cultures and the 
demonstration of the varying sensitiveness of the isolated 
bacteria to the antibiotics employed showed this combined 
therapy to be justitied. 


CONCLUSION. 

1. Acute infectious atelectasis is not a rare condition in 
infants in connection with bronchitis and pneumonia. Au¬ 
topsy on 178 infants who died under the diagnosis of pneu¬ 
monia, bronchitis or laryngotracheobronchitis revealed ate¬ 
lectasis in 43 per cent of the cases. 

i. The clinical picture of the lesion is so typical that the 
diagnosis can be made with a fairly liigh degree of probabil¬ 
ity, even on ordinao' physical examination, but its verifica¬ 
tion requires X-ray examination with a portable apparatus 
on account of the exhausted condition of these children. 

S. The most important therapeutic measure is early bron¬ 
choscopy and the aspiration of tlie secretion in the bronchi, 
and the immediate employment of antibiotics. 

4. It seems rather likely that the relatively high death 
rate from pneumonia in infants despite treatment with peni¬ 
cillin and sulfa preparations is due to unrecognized and, 
therefore, untreated infectious atelectasis. 

SUMMARY. 

The development of acute infectious atelectasis is pointed 
out ns a contributory cause of the strikingly high death rate 
from pneumonia in infancy. The records of two characteristic 
cases are reported. A brief review is given of the autopsy 
records for 178 ciiildren who died under the diagnosis of 
pneumonia, broncliltis or laryngotrachcobronchitia, shoiving 
the presence of atelectasis in 48 per cent. The diagnosis and 
treatment ore discussed. It Is emphasized that administra- 
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tion of sulfa preparations and antibiotics is not sufficient, and 
that repeated bronchoscopy with aspiration is required in 
order to avoid suffocation in the most critical phase. 
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GRANULOMATOUS ULCER OF THE FACE. 

A REPORT OF A CASE.* 

Raymond L. Pfister, M.D., 

Boston, Mass. 

There have been extensive reviews of the literature and 
much discussion as to the etiologj’ and cause of the granulo¬ 
matous ulcers of the face and adjoining facial structui'es. 
Hoover* reviewed 60 cases of lethal granulomatous lesions 
Involving facial tissues. Other cases have been reported by 
Levy,’ liierle,’ Isbell* and others. Stewart’ gave an excellent 
clinical review in his paper. Williams' gave a very lengthy 
discussion as to the possible causes and associated factors 
that may play an important part in these lesions. Recently 
he reported a case’ that has been treated with hormones of 
the adrenal cortex. The following case is one in which the 
causative agent was isolated and the lesion was treated with 
the appropriate agent both locally and systemically. 

A CASE REPORT. 

A TrbJie teB3a]e ttu odmiUed to tbo ^^asss&bvsetta Eye and 

Ear Jnllnnary on April 27, 1950 with the complaint of swelUng and red 
ne*B around the lower Ud of the right eye Sbo flnt noticed Bwelllng on 
the right aide of her nose about Jan 1. 1960 The swelling and redness 
gradually Increaaed and Inrolred the right nasal bridge, the right infra 
orbital region and the cheek. There was no pain, no nasal discharge, no 
eplstaxls, and no previous sinus disease except for a heavy feeling In the 
right antral region. 

Examination rovealod an Indurated, swollen area over the entire right 
superior maxilla with marked tenderness over the right glabella region, 
ascending process of the right maxilla and lacrimal fossa. The Infra 
orbital rim was IntacL The buccoginglvol recess over the canine fossa 
was full and verj lender to palpation The rest of the physical examina¬ 
tion was negative 

The past history revealed that the patient was In excellent health 
except for mild diabetes which was controlled by diet alone 

•From thf Department of OtoJaryngolorr of the irasBechueette Ere and 
Ear InfliTnar> 

Editor ■ Kote Tht» ma. recelred in lArmCoscepe OtDce and accepted for 
publication. April 13 1351 

937 
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Latioratory data on the first admission ■was essentially negative except 
that the X-rays showed some thinning of the right nasal bone and many 
abscessed teeth. The leucocyte count was 8,700, 59 per cent polymorpho¬ 
nuclear leucocytes. 

On admission It was felt that this was possibly a malignant granuloma, 
but with the finding of many abscessed teeth. It was felt that these 
should be removed as a possible source of Infection. The patient was put 
on a diabetic diet, 200,000 units of aqueous procaine penicillin and hot 
compresses to the area of involvement. The abscessed teeth were re¬ 
moved. While the patient was under the above treatment, a large slough 
developed In the area of the previous swelling. The bone underlying this 
area looked normal. It was felt that the patient could be followed sat¬ 
isfactorily as an outpatient and she was discharged, to be given dally 
Injections of 300,000 units of procaine penicillin. 

While being treated as an out-patient. It was noted that the area of 
ulceration was extending. A biopsy was taken and the report was 
returned as chronic Inflammation. The patient was again admitted to 
the hospital and at this time the area of ulceration measured approxi¬ 
mately 7 cm. In length by 1.6 cm. In width. There was undermining of 
the skin edges for approximately 4 mm. The base of the ulcer was 
covered with a small quantity of granulation tissue, and there was red¬ 
ness and Induration extending beyond the ulcerated area (see Fig. 1). 
The lesion extended from the Infraorbital region of the right eye, along 





Fig- 1. On admission to the hospital. 
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the ascending procew of the right maxilla to the right nasal bone. It 
was approximately 3 mm. medial to the inner cantbns of the eye. 

The laboratory data on this admission revealed a leucocyte count of 
8,700 with 67 per cent being polymorphonnclenr. Blood sugar was 1-18 
mgm, per lOO cc. of blood. The blood Hinton was negative. Cultures 
taken on admission and dally thereafter were planted on Wood agar 
plates and meat broth lubes and were placed both aerobically and anaero- 



yiff. 1. upon di»charire from ihe liospJtal. 

blcally. The Initial culture revealed coaguJaae positive hemolytic staphylo¬ 
coccus auereus. This organism was found to be resistant to penicillin at 
8 units per cc. and very senslllre to aureomydn and bacitracin. Follow- 
Ing the report of the cultures and the sensitivity testa, the following 
plan of treatment wos Instituted: ^ 

I. Cleansing of the ulcer with hydrogen peroxide to help remove all pus 
and debris. Thorough Irrigation with saline to remove all traces of the 
peroxide and then 10 cc. of bacitracin containing 500 units of bacitracin 
per cc. 
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2. Sterile dressing vrith bacitracin ointment containing 500 units ot 
bacitracin per gm. 

3. Aureotnycin 3 gm. daily and streptomycin 2 gm. dally. 

Following this plan of treatment, on the fifth hospital day, granulations 
began to appear at the Interior lateral portion. After the sixth hospital 
day, all cultures were reported as "no growth.” By the eleventh hospital 
day the epithelium hod begun to grow from the nasal margin. On the 
fifteenth hospital day the streptomycin and the aureomycln were discon¬ 
tinued, but the local dressings were applied twice daily. The epithelium 
gradually closed over the area ot the ulcer except tor a small fistula that 
has remained in the region of the lacrimal sac. The patient was dis¬ 
charged from the hospital on the thirty-sixth hospital day. During her 
stay in the hospital, all urinalyses were negative tor sugar. The patient 
has been followed at weekly intervals in the out-patient clinic and there 
has been complete healing of the area with minimal scar contraction. 
Repeated X-rays ot the nasal sinuses fall to reveal any changes. 


DISCUSSION. 

A case of granulomatous ulcer of the face has been pre¬ 
sented. The causative organism in this case was felt to be 
the staphylococcus aureus. This organism was found to be 
penicillin resistant, but senstive to aureomycin and bacitracin. 
It was treated with local dressings and oral aureomycin. It 
is felt that in infection such as this that repeated cultures 
should be taken and sensitivity results should be done to 
determine the appropriate agent to be used. In the present 
day of the gi'eat number of chemothei-apeutic and antibiotic 
agents, along with the increasing number of organisms that 
are becoming resistant to these agents, there must be coopera¬ 
tion between the attending physician and the bacteriologist. 

I acknowledge my Indebtedness to Miss Anita Mangiaracine, bacteriolo¬ 
gist at tbe Massachusetts Eye and Ear Infirmary, for her valuable bac¬ 
teriological studies and suggestions as to treatment. 
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A CASE OF CHOLESTEATOMA OF THE MIDDLE EAR 
IN A FIVE-MONTH-OLD INFANT * 


David L. Poushter, M.D., 

Detroit, Mich. 

Although the acute surgical mastoid has become a thing of 
the past, the problem of the cholesteatoma of the middle ear 
still remains to tonnent the otologist. The etiology, pathology 
and physiology, as explained by Wittmaak,’= have been gen¬ 
erally accepted by the majority of practicing otolaryngolo¬ 
gists; however, periodically there appears in the literature a 
dissenting view.'-®-''-” The problem resolves itself to the basic 
premise; which comes first, the cholesteatoma or the chronic 
otitis media and mastoiditis? Some men have gone so far as 
to diagnose every case of chronic otitis media as a type of 
cholesteatoma.® 

The rarity of this condition in infancy and childhood and 
the finding of a cholesteatoma only in the middle ear that 
has “run” for years make the hypothesis of the infectious 
etiology of cholesteatoma very plausible however, the 
occasional occurrence of cholesteatoma in an ear that has dis¬ 
charged for only a short period of time and the difficulty in 
explaining marginal perforations give strength to that group 
who believe the cholesteatoma to be the primary condition.” 

Wlien one reviews the history of the early description of 
cholesteatoma, he is surprised that the pathology and eti¬ 
ology are based on rather casual obseiwations.” Wittmaak” 
considered the process of cholesteatoma formation as an 
attempted repair by nature. The squamous lining of the 
exteraal canal grows into the middle ear to replace the 

•Department of OtolarjTiBoloey, Harper HORpltal, Detroit* 3vnch., Chil¬ 
dren’s Hospital of Michigan. 

Editor’s Note: Thl* ms. received in Laryngoscope Office and accepted for 
publication, March IT, 1051. 
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degenerating mucous membrane. The formation of cholestea¬ 
toma will occur only if there is an inadequate outlet for 
drainage of the exfoliating material. Thus the attic and an¬ 
trum, because they have a relatively small outlet, are ideally 
located for this formation. His views have been generally 
accepted, although he carried on no conclusive experiments 
to prove them. 

Turaarldn,* on the other hand, feels that the cholesteatoma 
arises from the normal inflammatory reaction of the pave¬ 
ment epithelium of the epitympanum, retrotympanum and pre¬ 
tympanum. He believes that the pavement epithelium, which 
normally lines these areas, reacts to infection (and possibly 
other irritants) by proliferation and the throwing off of 
paper-like squaraas. If the epitympanum, retrotympaniim and 
pretympanum react as described, the above explanation of 
cholesteatoma becomes very plausible. 

Kopetsky* has made a very practical division of cholestea¬ 
toma into the true and pseudo types. The pseudocholestea¬ 
toma is further divided into the primary and secondary. The 
primary type is associated with a dry ear and is believed to 
be due to retraction of the drum and then perforation; the 
secondary type is associated with a draining ear. It is gen¬ 
erally known that a condition of true cholesteatoma can occur 
anywhere in the skull and is rarely (except when the tem¬ 
poral bone is involved) a direct concern of the otologist. Per¬ 
haps in the future the primary pseudocholesteatoma will be 
explained on the basis of Tumarkin’s theory. 

Recently at the Children’s Hospital of Michigan a case of 
cholesteatoma in a fiNe-montli-old infant was obseiwed. The 
case report follows: 

Pretent ITJnets: D. T., a flve-month-old whit* mala child, waa appar¬ 
ently perfectly well nntJl one week prior to admlaalon. Fob, J6. 19C0, when 
he developed a cold with cough, rtmning noae and Irritability. The mother 
Wui not concerned until the morning of admUsIon when she flrtt noticed 
an aajmmetry of the face. Patient remained Irritable and (ho left ear 
b^on to drain. The mother denied ony prevloua trouble, any postaurlcu- 
lar awelllng or any palling at the ears. The child had been a normally 
developing child until onset of the present lllnesa. 
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Past Bisiory; Essentially negative. 

Birth and Development; Hormal. 

Family History: Essentially negative. 

Physical Examination: Patient was a flve-jnonth-olcl, well-developed 
and well-nourished white male child. He was irritable but was in no 
acute distress and appeared only moderately 111. Hydration was good. 
Fontanelle was patent but not full. Eyes: Left eyelid was paralyzed, and 
patient could not close the eye. Right eye was normal. Pupils normal. 
Ears: Right drum was mildly Injected. In the left external canal some 
yellow, creamy discharge w-as seen which obscured the drum. There was 
questionable mastoid tenderness on the left. The left-sided complete facial 
paralysis was the only other finding of Importance. 

Impression: Left acute otitis media and purulent mastoiditis with left 
facial paralysis. 

Lahoratory Data: Spinal tap was negative. Blood count showed marked 
leucocjdosiB with 29,500 white blood cells of which 51 per cent were 
neutrophiles. Culture of ear discharge revealed D. pneumonia. 

Hospital Course: On the day of admission the left canal was aspirated. 
Some grayish green tissue was obtained, along with the purulent dis¬ 
charge and was sent to the pathological laboratory. The left eardrum was 
then visualized for the first time. There was seen a posterior inferior 
perforation extending superiorly to the membrana flacclda. The malleus 


I- 

i 



Fier. 1. Cross-section of tissue removed from external ear canal. SlSf). 
(1) Bplthellal detritus and keratin sheets In cyst contents. (2) Epithelial 
wall lining destroyed and desquamated: replaced by connective tissue and 
leucocytes. 
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appeared to be Intact The anterior dram was Injected Through the per¬ 
foration some of thla grayish material was seen In the middle ear The 
external canal appeared normal The following day similar material was 
again present, again removed and sent to pathology. The drum had the 
same appearance. On March 8 1950 a pathological report of cholestea 
toma was made on this tissue (see Fig 1) The facial paralysis persisted 
X-rays were taken but were of no diagnostic slgnlflcance ^ On Jlarch 8. 
1960, patient was taken to the operating room and under local anesthesia 
a left cortical Cslmple) mastoidectomy was done The bone was sugary 
In consistency, and In the antrum in addition to much pus, more of this 
grayish green tissue was found, sent to the pathological laboratory and 
again a diagnosis of cholesteatoma was made (see Fig 3) Drains were 
placed In the mastoid caMty and in the external ear canal The Incision 
was not closed The patient left the operating room In fairly good condi¬ 
tion The postoperative coarse was complicated by a ;ery severe dtorrbea, 
df questionable etiology but patient finally recovered rostoperatlvoly he 
recehed penicillin and streptomycin and at the height of his diarrhea, 
he was started on aureom>cln An adhesive tope splint was used on the 
left side of the face, and potlent was given physlotherapv On the twenty 
seventh postoperative day he was discharged The postaurlcular Incision 
had hea’ed; the left eardrum was Intact, and there was questionable 
Improvement of the left facial paralysis 

He was followed In the out patient department, and his mother was to 
give him physiotherapy at hoD»e On May 17, 1950, It was noted thot the 
facial paralysis u'as no longer present, face moved symmetrically The 
eardrums were examined and both appeared normal 



pig. 1. CroM-*cctJon oc tunae remoreU from ma«toid cavltj* yj60 
(1) unltnelial detritus and keratin aheAts In erst eontent* (3) Kpithelltl 
Hall lining p*rtlalt> dentro/ed and ropUced br connectlre tisaue and 
leucoeytes 
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On June 14. 1950, patient returned for a routine postoperative visit At 
that time the mother stated that the child had developed a cold with 
cough and nasal discharge one week previously. Two days prior to the 
visit, there was noticed a purulent discharge coming from the right ear 
and one day previously It was noticed that the right side of the face was 
paralyzed. On aspirating the right canal, there was seen a central per¬ 
foration with a pulsating, purulent discharge. Ear culture revealed hemo¬ 
lytic staphylococcus aureus. There was questionable right mastoid ten¬ 
derness and a complete right-sided facial paralysis. The left ear was 
normal. The left face was normal. The patient was admitted, and on 
June n, 1950, a right cortical (simple) mastoidectomy was done. The 
findings were those of an acute mastoiditis. No cholesteatomatous mate¬ 
rial was found. Patient was placed on penicillin and sulfadiazine. The 
postoperative course was uneventful, and on July 1, 1960 (20 days post- 
operatlvely), patient was discharged home. At that time his postaurlcular 
Incision had healed, both drums were Intact, and the facial paralysis on 
the right was minimal. 

On July 28, 1960, patient was seen in the out-patient department. At 
that time there was no facial paralysis, the right and left drums were 
normal, and patient was doing very well. 


COMMENTS. 

This case, in itself, cannot solve the problem of cholestea¬ 
toma of the middle ear; however, the occurrence of a cho¬ 
lesteatoma in a five-month-old cliild without previously known 
ear trouble' is worthy of note. We realize that Hemsath’ 
reports changes in the middle ears of newborns and embryos, 
due to foreign body reaction and infection. 

It is the author’s opinion that the work of Tumarkin® con¬ 
cerning the etiology of cholesteatoma deserves careful study. 
The evidence he presents is certainly logical, although his case 
presentations are not too conclusive. 

This case proves that one cannot rule out cholesteatoma 
because of the duration of the aural discharge or the age of 
the patient. The occurrence of the facial paralysis, first on 
one side and then the other, is certainly an interesting phe¬ 
nomenon—especially since the paralysis was only temporary. 

SUMMARY. 

A case of cholesteatoma of the middle ear in a five-month- 
old infant is presented. The problem of etiology and pathology 
is discussed. 
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CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 


The next meeting of the Central Illinois Society of Ophthal¬ 
mology and Otolaryngology will be held at the Dunlap Hotel 
in Jacksonville, Ill., on Sept. 21, 22 and 23. The guest speakeis 
will be Dr. Theo. E. Walsh, of St. Louis; Dr. James H. Allen, 
of New Orleans, and Mr. Henry C. Black, Professional Man¬ 
agement, of Detroit. 


ILEME CONGRES FRANCAIS D’OTO-RHINO- 
LARYNGOLOGIE. 

The Congres Francais d'Oto-Rhino-Laryngologie will be held 
in the Grand Amphitheatre of the Faculte of Medicine, Paris, 
Oct. 22, 23, 24 and 26, 1951, under the direction of the pre¬ 
siding Dr. M. Bouchet, of Paris, and Honorary President de 
M. le Prof. Leon Binet, member of the Institute. 

For further information, address Dr. H. Flurin, Secretary 
General —19 Avenue MacMahon, 17e, or Dr. H. Guillon, As¬ 
sistant Secretaiy General, 6 Avenue MacMahon, Paris, 17e. 
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HEARING AIDS ACCEPTED BY THE COUNCIL ON 
PHYSICAL MEDICINE OF THE 
AMERICAN MEDICAL ASSOCIATION. 

August 1, 1951. 

Audicon Models 400 and 416. 

Manntaclurer; National Earphone Co, Ino., !0-JS Shipman SL, Now. 
ark I, N. J. 

Audivox Model Super 67. 

irannfactnror: AudlToi, Inc., i69 W. Hth SU Now York 11, N. Y. 

Aurex Model F and Model H. 

Manufactnror: Anrei Corp, 1117 N. Franklin SL, Ohlcaeo, IIL 

Beltone Harmony Mono-Pac; Beltone Symphonette; Beltone 
Mono-Pac Model M. 

Manttlacturor; Boltona Hetrlni Aid Co, 1460 W. 16th St, Obicaso, Dl. 

Cleartone Model 600; Cieartone Regency Model. 

Manntaotorar; Amorloan Soand Producta, Inc., :464 S. Ulchlsnn Arc, 
ChictKo 16, HI. 

Dahlberg Model D-l. 

Manufaotnrer: The Dahlberg Co, I7S0 W. I,ake BL, Chicago 16, IIL 


Dysonic Model 1. 

ilannfacturer; Dynamlo Hearing Alda, 43 Exchange PI, New York 5, 
N. Y. 


Electroear Model C. 

Manufacturer: American Earphone Ca, Inc., 10 Eaat 43rd SL, New 
York 17, N. Y, 

Gem Hearing Aid Model V-36; Gem Model V-60. 

Mannfaoturer: Oem Ear Phone Co., Inc, 60 W. 29th EL, Now York 1, 
N. Y. 

Malco Atomeer; Maico UE-Atomeer; Maico Quiet Ear Models 
G and H Maico: Maico Model J. 

Manufacturer; Maico Co, Inc., 21 Nnrth Third SL, Mlnneapolla 1, Jllnn. 
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Hears (Crystal and Magnetic) Aurophone Model 200; 1947— 
Hears Aurophone Model 98. 

Manufacturer: Mears Radio Hearing Device Corp., 1 W. 34th St., New 
York, N. y. 

Micronic Model 101 (Magnetic Receiver); Micronic Model 
303; Micronic Star Model. (See Silver Micronic.) 

Manufacturer: Micronic Co., 727 Atlantic Ave., Boston 11, Mass. 

Microtone T-3 Audiomatic; Microtone T-5 Audiomatic; Micro¬ 
tone Classic Model T9; Microtone Model TIO; Microtone 
Model 45. 

Manufacturer: Mlorotone Co., 4602 Nicollet Ave., Minneapolis 9, Minn. 

National Cub Model C; National Standard Model T; National 
Star Model S; National Ultrathin Model 604; National 
Vanity Model 506, 

Manufacturer: National Hearing Aid lyaboratorles, 81B S. Hill St., l>os 
Angeles 14, Calif, 

Otarion Model E-IS; Otarion Model E-2; Otarion Model E-4; 
Otarion Models F-1, F-2 and F-8; Otarion Model G-1 
(Whisperwate). 

Manufacturer: Otarion Hearing Aids, 1B9 N. Dearborn SL, Chicago, ni. 

Paravox Model J (Tiny-Myte); Models VH and VL (Stand¬ 
ard) ; Paravox Model XT (Xti'a-Thin) ; Paravox Model 
' XTS (Xtra-Thin); Paravox Model Y (YM, YC and 
YC-7) (Veri-Small). 

Manufacturer: Paravox, Inc., 2056 E. 4th St., Cleveland, Ohio. 

Radioear Permo-Magnetic Multipower; Radioear Penno-Mag- 
netic Uniphone; Radio Ear All Magnetic Model 66; 
Radioear Model 62 Starlet; Model 72, 

Manufacturer: B. A. Myers & Sons, 306 Beverly Rd., Mt. Lebanon, Pitts¬ 
burgh, Pa. 


Rochester Model R-1; Rochester Model R-2. 

Manufacturer: Rochester Acoustical Laboratories, Inc., 117 Fourth St, 
S.W., Rochester, Minn. 
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SUver Micronjc; Silver Micronic (Magnetic and Cryatal) 
Models 202M and 202C. (See Micronic.) 

Mannfacturer Micronic Corp , 101 Tromont SL Boston 8 Moss. 

(See Micronic.) 


Silvertone Model 108BM. 

Manufacturer National Hearing Aid tAbontorits, 815 S Hill SL, Lom 
Angeles 14, CallL 

Distributor Sears Hoebuck £, Co, 925 S Homan Ave,, Chicago 7, Ill 


Silvertone Model J-92. 

Manufacturer Sears Roebuck Co 025 S Homan Ave , Chicago 7, DL 


Silvertone Model M-35 

Manufacturer Micronic Co, 727 Atlantic Ave^ Boston 11, Maas 
Dlatrlbutor Bears Roebuck Co^ 925 S Homan Are^ Chicago 7, HI 


Silvertone Model P-15 

Mannfaotnrer W R Johnston Mfg Co. 708W 40tb SL. Minneapolis 
Minn 


Solo-Pak Model 99. 

ManuCactorer Solo-Pak Electronics Corp, Linden SL, Heading. Mass 

Sonotone Model 600, Sonotone Model 700; Sonotone Model 
900; Sonotone Models 910 and 920; Sonotone Model 925; 
Sonotone Model 940 

Manufacturer Sonotone Corp, Elmsford, N 1 


Superfomc Hearing: Aid. 

Manufacturer American Sound Products, Inc., 2464 S Michigan Are., 
Chicago, lU. 


Televox Model E. 

Manufacturer TeIe>ox Mfr Co 117 8 Broad St, PilUdelphla 7, P» 

Telex Model 22, Telex Model 97, Telex Jfodel 99; Telex Model 
200; Telex Model 300B; Telex Model 400; Telex Model 
1700 

Manufacturer Telex, Inc. Mlnnenpolla 1, Minn. 
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Tonamic Model 50. 

Manufacturer: Tonamic, Inc., 12 RuBsell St,, Everett 49, Mass. 

Tonemaster Model Royal. 

Manufacturer: Tonemasters, Inc., 400 S. Washington St,, Peoria 2, Ill. 

Trimm Vacuum Tube Model No. 300. 

Manufacturer: Trimm, Inc., 400 W. Lake St., Llbertyvllle, Ill. 


Unex Model "A”; Unex Midget Model 95; Unex Midget Model 

110 . 

Manufacturer: Nichols & Clark, Hathome, Mass. 


Vacolite Model J. 

Manufacturer: Vacolite Co., 3003 N. Henderson St., Dallas 6, Tex. 


Western Electric Models 65 and 66. 

Manufacturer: Audlvox, Inc., successor to Western Electric Hearing 
Aid Division, 259 W. 14th St, New York 11. N. T. 

Zenith. Model 76; Zenith Miniature 75; Zenith Model Royal. 

Manufacturer: Zenith Radio Corp., 6001 Dickens Ave., Chicago, Ill. 

All of the accepted hearing devices employ vacuum tubes. 
Accepted Hearing Aids more than five years old have been 
omitted from this list for brevity. 


TABLE HEARING AIDS. 

Aurex (Semi-Portable). 

Manufacturer: Aurex Corp., 1117 N. Franklin St, Chicago (10), ni. 

Precision Table Hearing Aid. 

Manufacturer: Precision Hearing Aids, 5157 W. Grand Ave., Chicago 
39. m. 

Sonotone Professional Table Set Model 60. 

Manufacturer: Sonotone Corp., Elmstord, N. T. 

All of the Accepted hearing devices employ vacuum tubes. 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES. 


AMERICAN OTOLOQICAL SOCIETY. 

President Dr Gordon D Hoople. noo E Genesee St, Syracufle, N Y. 
Vice-President Albert C FuTBtenberg, tTnlverslty Hospital, Ann Arbor, 
MJch. 

Secretarr Dr John R Lindsay, 950 E. 69th St, Chicago 37, Ill 
Meeting’ Royal York Hotel, Toronto, Canada, May 1819, 1952 

AMERICAN LARYNQOLOOICAL ASSOCIATION. 

ProMdent Dr H Marshall Taylor. Ill W Adams St. Jacksonville. Fla. 
Secretary Dr Loals H. Clert 1630 Locust St. Philadelphia 3. Pa. 
Meeting. Royal York Hotel Toronto Canada, May 23 34, 1952 

AMERICAN LARYNQOLOQICAL. RHINOLOOICAL AND OTOLOQICAL 
SOCIETY, INC 

Preeldent Dr C Stewart Nash 108 Medical Arts Bldg., Rochester, N Y. 
Meeting Royal York Hotel, Toronto, Canada (morning* only), May 20-32, 
1953 

MID-WINTER MEETINGS 

Eastern Section Waldorf Astoria New York City Jan 11, 1952, 

Council Meeting Waldorf Astoria New \ork City, Jan. 13, 1952 
Southern Section Academy of Medicine Atlanta, Qa.. Jan. 14, 1953 
Middle Section Indianapolis Athletic Club Indianapolis, Ind, Jam 38, 
1962 

Western Section County Medical Bldg lx>8 Angeles CalK, Jan 19,30, 
1952 


AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOQY. 
Chairman. Dr James M Robb, 641 David Wliltney Bldg., Detroit, Mloh 
Vice-Chairman Dr J M Robison, 1804 Walker Ave.. Houston 2, Tex 
Secretary’ Dr Sam H Sanders, 1089 Madison Ave., Memphis 3, Tenn. 

AMERICAN BOARD OF OTOLARYNGOLOGY. 

Meeting’ Royal York Hotel Toronto, Canada, May 13 10, 1962 
Palmer House, Chicago IlL, Oct 9-18, 1951 

THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA. 

Chairman Dr. Victor Alfaro 
Vice-Chairman Dr Irvin Feldman 
Secretary Dr Frasier WllUtms 
Treaiorer Dr John Looxan 

Meetings are held on the third Tuesday of October, November, March 
and May, 7 00 P3I 

Place Army and Nary Club, Washington, D C. 

AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY. 

President Dr Derrick Vall Chicago, III 
President Elect Dr James M Robb Detroit Mich 

Executive Secretary Dr William L. Benedict, Mayo Clinic, Rochester, 
Minn. 

Meeting Palmer House, Chicago 111, Oct 14 20, 1951 
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THE LOUISIANA-MI6SISSIPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY. 

President: Dr. William B. Clark, 211 Loyola Ave., New Orleans, La. 
Vice-President: Dr. W. L. Hughes, Lamar Lite Bldg., Jackson, Miss. 
Secretary: Dr. Edley H. Jones, 1301 Washington St., Vlckshurg, Miss. 

OTOSCLEROSIS STUDY GROUP. 

Meeting: Palmer House, Chicago, Ill., Saturday, OcL 13, 1951. 

AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY. 

President: Dr. Wm. H. Evans, 24 Wick Ave., Youngstown, Ohio. 
President-Elect: Dr. Hugh A. Kuhn, 112 Rlmbach SL, Hammond, Ind. 
Secretary-Treasurer: Dr. Joseph Hampsey, 806 May Bldg., Pittsburgh 22, 
Pa. 

Meeting: Chicago, Bl., Oct. 19, 1951. 

PAN AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY. 

Meeting: Third Pan American Congress of Oto-Rhlno-Laryngology and 
Broncho-Esophagology. 

Time and Place: Havana, Cuba, January, 1952. Dr. Jose Gros. For infor¬ 
mation write Dr. Chevalier L. Jackson, 3401 N. Broad St., Philadelphia 
40, Pa. 


SECOND LATIN AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY AND BRONCHOESOPHAGOLOGY. 

Time and Place: Sao Paulo, Brasil, July, 196L 
President: Professor A. dePaula Santos. 

Secretaries: Dr. Jose de Rezende Barbosa, Dr. PUnio de Mattos Barretto, . 
Hospital das CUnIcas, Sao Paulo, Brazil. 

AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION. 
President: Dr. Herman J. Moersch. 

Secretary: Dr. Edwin N. Broyles. 1100 N. Charles St., Baltimore 1, Md. 

LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Alden H. Miller. 

Secretary-Treasurer: Dr. Victor Goodhlll. 

Chairman of Section on Ophthalmology: Dr. Dennis V. Smith. 

Secretary of Section on Ophthalmology: Dr. Carroll McCoy. 

Chairman of Section on Otolaryngology: Dr. Howard P. House. 

Secretary of Section on Otolaryngology: Dr. Edwin Scohee. 

Place: Los Angeles County Medical Association Building, 1925 Wllshlre 
Blvd., Los Angeles, Calif. 

Time: 6:00 P.M., fourth Monday of each month from September to May, 
Inclusive. 

AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY. 

President: Dr. Norman N. Smith, 291 Whitney Ave., New Haven 11, Conn. 
Secretary: Dr. Joseph G. Gilbert, 111 E, Olst St, New York 21, N. Y. 

NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY. 
President: Dr. G. M. Billings, Morganton, N. C. 

Secretary and Treasurer: Dr. MacLean B. Death, High Point, N. C. 

Time and Place: Sept 11-13, Hendersonville, N. C. Jointly with the South 
Carolina Society of Ophthalmology and Otolaryngology. 
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PACIFIC COAST OTO-OPHTHALMOLOQICAL SOCIETY, 
Pre»Ident; Dr. Le^ F. Morrison, 490 Post St, San Franclsro. Calif. 
Secretarr-Treasorer: Dr. Howard P. House, 1136 W. Sixth St, Los Ance- 
Icfl 17, Calif. 

Meeting: Salt Lake City, Utah, 1958. 

THE RESEARCH STUDY CLUB OF LOS ANGELES, INC. 
Chairman: Dr. Isaac H. Jones, MS S. Westlake, Los Angeles, Calif. 
Treasurer: Dr. Pierre Vlold, 1930 Wllsblro Bird., Los Angeles, CallL 
Program Chairmen: 

Otolaryngology; Dr. Leland G. HunnicatL 98 N. Madison Ave., Pasa¬ 
dena, Calif. 

Ophthalmology; Dr. Harold F. Whalman, 7S7 W. 7th St, Los Angeles. 
Calif. 

Mid-Winter Clinical Courses annually the last two weeks In Januarj' at 
Los Angeles, Calif. 

THE PHILADELPHIA LARYNQOLOGICAL SOCIETY. 
President: Dr, Thomas F. Furlong. Jr. 

Vice-President: Dr. Harry P, Schenck. 

Treasurer; Dr. William J. Hltschler. 

Secretary: Dr. John J. O’Keefe, 

ExecutlTe Committee; Dr. Valentine M. Miller, Dr. C. L. Jackson, 

Dr. George L. Whelan. 

SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY. 
Chairman: Dr. Francis LeJeune, Ochsner Clinic, New Orleans, La. 
Vlce-Cbalnnan: Dr. V. R. Hurst, 316 N. Center Su Longwlew, Tex. 
Secretar>‘; Dr. Edley H. Jones. 1301 Washington St., Vicksburg, Miss. 
Meeting: Dallas, Tex, Not. 5-8. 1951. 

WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Garnett P. Morlson, Charles Town, W. V. 

First Vice-President: Dr. Charles T. St Clair. Jr^ Bluefleld, W. Va. 
Second ■^oe-Presldcnt: Dr. Arthur C. Chandler, Charleston. W. Va, 
Secretary: Dr. MeMn W. McGeheo, 425 Eleventh SU Huntington 1. 
W. Vs, 

Treasurer: Dr. Frederick C. ReeL Charleston, W. Va. 

Directors: Dr. Eugene C. Hartman, Parkersburg, W. Va.; Dr. Ivan Faw¬ 
cett, Wheeling, W. Va. 

CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President; Dr. Meredith Ostrom. Rock Island, Ill. 

President-Elect: Dr. 0. C. OtrJch. Belle\1lle. 111. 

Secretary-Treasurer: Dr. Alfred 0. Schulu. Jacksonville, Ill. 

80CIEDAD DE OTO-RINO-LARINQOLOQIA, 

COLEOlO MEDICO OE EL SALVADOR, SAN SALVADOR, C. A. 
President: Dr. Victor M. Noubleau. 

Secretary: Dr. Hfictor R. Silva, 
lo. Vocal: Dr. Salvador MIxco Pinto. 

2a Vocal: Dr. Daniel Alfredo Alfaro. 

MEXICAN ASSOCIATION OF PLASTIC SURGEONS. 

President: Dr. Cesar I.sDoIde. Mexico. D, F. 

Vice-President: Dr. M. OonxaJex Ulloa. .Mexico, D. F. 

Secretary: Dr. Juan de Dios Peta, Mexico, D. F. 
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FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINQOLOGIA. 

Secretario del Exterior: Dr. Juan Manuel Tato. 

Sub-Secretarlo del Exterior: Dr. Oreste E.iBergagllo. 

Secretario del Interior: Dr. Eduardo CaBter&n. 

Sub-Secretarlo del Interior: Dr.Atlllo Vlale del Carrll. 

Secretario Tesorero: Dr. Vicente Carrl. 

Sub-Secretarlo Tesorero: Dr. Jos6 D. Subervlola. 

ASOCIACION DE OTO-RINO-UARINGOLOGIA DE BARCELONA, SPAIN. 
Presldente: Dr. Fernando Casadesus. 

Vlce-Presldente: Dr. Luis Sufie Medan. 

Secretario: Dr. Jorge PereUd, 319 Provenza, Barcelona. 

Sec. de Actas: Dr. Juan Berlnl. 

SOCIEDAD NACIONAL DE CIRUGIA OF CUBA. 
Presldente: Dr. Relnaldo de Vllllers. 

Vlcepresldente: Dr. CSsar Cabrera Calderln. 

Secretario: Dr. Josfi Xlrau. 

Tesorero: Dr. Alfredo M. Petit 
Vocal: Dr. Josd Gross. 

Vocal: Dr. Pedro Hemfi.ndez Gonzalo. 

A8SOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER — 
CAMPINAS. 

President: Dr. Joao Penldo Bumler. 

First Secretary: Dr. Gabriel Porto. 

Second Secretary: Dr. Roberto Barbosa, 

Librarian-Treasurer: Dr. Leonolo de Souza Quelroz. 

Editors for the Archives of the Society: Dr. Guedes de Melo Fllho. 
Dr. F. J. Montelro Sales and Dr. Jose Martins Rocha. 

SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA. 

Presldente: Dr. Aldo Remorlno. 

Vlce-Presldente: Dr. Luis E. Olsen. 

Secretario: Dr. Eugenio Romero Diaz. 

Tesorero: Dr. Juan Manuel Pradales. 

Vocales: Dr. Osvaldo Su&rez, Dr. Nondler Asia R,, Dr. Jorge Bergallo 
Tofre. 

BUENOS AIRES CLUB OTORINOLARINGOLOGICO. 
Presldente: Dr. Alberto P. Haedo. 

Vlce-Presldente: Dr. V. R. Carrl, 

Secretario: Dr. Renoto Segre. 

Pro-Secretarlo: Dr. Carlos A. Gutierrez. 

Tesorero: Dr. J. M. Tato. 

Pro-Tesorero: Dr. Norberto Von SoubIron. 

SOCIEDAD COLOMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLOMBIA), 

Presldente: Dr. Carlos A. Cleves C. 

Vlce-Presldente: Dr. Alfonso Trlbln P. 

Secretario: Dr. Elpldlo Posada, 

Tresoreo: Dr. Mario Arenas A. 
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RHINOLOGY IN CHILDREN; 

RESUME OF AND COMMENTS ON THE LITERATURE 
FOR 19S0. 

D. E. S, WisitAET, M D, and J. B. Whaley, M.D., 
Toronto, Canada. 

In this resume of the literature pertaining to rhinoJogy in 
childi'en for 1950, the same journals have been covered as in 
previous reviews plus four major pediatric j'oumals. Tlie 
same order of discussion hag been followed as before. The 
brevity of some of the sections makes obvious the slackness 
of those specialists who have the knowledge and facilities to 
write on these subjects 

GENERAL ARTICLES ON RHINOLOGY. 

As chairman of the Section of Internal Medicine at the 
1960 Annual Meeting of the American Medical Association, 
Bloomfield* contributed an article on some problems of the 
common cold which should be lead in its entirety. His conclu¬ 
sions were as follows 

“The common cold is a specific virus infection which maj' 
be thwarted by resistance of the host or promoted under some 
conditions by exposure to cold or by other influences. Infec¬ 
tion may come from without, from a patient or perliaps from 
a carrier, and carriers may catch cold from nutoinfection. 
There is no solid evidence that the true cold is influenced by 

Kdltor'n No((» Thl* mi' rt-trUtNl in ]Uir>nc<»«cop^ Offici* and accppliNl for 
pubikatloii July 27 1951 


957 







958 WISHAET & WHALEY : URINOLOGY IN CHILDREN. 

antihistaminics or antibiotics, nor is there any reliable method 
of prevention. Treatment remains symptomatic — rest, safe¬ 
guarding, local applications and general sedatives. The true 
cold is often confused with the various forms of traumatic 
rhinitis, which are not the common cold at all and which may 
be amenable to various forms of suitable treatment, such as 
antihistaminic or antibiotic tlierapy. Secondai-y complications 
caused by ordinary bacteria are likely to occur during the 
course of the common cold. These may be helped by the use 
of antibiotics.” 

The author added a postscript that since the paper was 
written, several carefully controlled studies of the effects of 
antihistaminics in colds have appeared. In some no difference 
could be detected between the effects of the drug and a placebo. 
Feller and his associates found no alteration in the course of 
experimental colds produced in volunteers by virnrs instilla¬ 
tion. In two other studies the observers felt that the early 
nasal symptoms rvere helped by antihistaminics but did not 
feel that the course of the ailment was otherwise altered. 

The British Medical Joui'tial- discusses claims made by a 
number of observers that antihistamine drugs may abort or 
beneficially modify the course of the common cold. It is of the 
opinion that in the most favorable circumstances it seems 
inappropriate to use the word “cure” in connection with the 
effect of antihistamine drugs on the common cold in the same 
sense in which it can be used, for example, with reference to 
penicillin in staphylococcal infection; nevertheless, even if 
symptomatic relief is afforded and the course of the disease 
modified, such treatment may be of some value. It is clear 
that further controlled experiments should be conducted before 
the antihistamine drugs are accepted as a routine form of 
"treatment in this condition, and the Medical Research Council 
has agreed to arrange an investigation. Among the more obvi¬ 
ous reasons for caution is the fact that, in addition to the 
mild sedative and gastrointestinal side-effects so commonly 
experienced after taking these substances, a number of serious 
and unusual reactions have now been recorded. These may 
indirectly endanger life, a hazard that is not usually related 
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to the common cold itself. What appears to have been the 
first death in Great Britain after an overdose of an antihista¬ 
mine drug was reported by Tobias in the British Medical Jour¬ 
nal in 1949. The advertising of antihistamine drugs as "cold- 
cures” in the United States is a matter of concern to the Food 
and Dnig Administration, which, it is reported, is ready to 
take court action if it could be proved tliat tlie drugs had 
caused injury. 

The Department of Preventive Medicine, Western Hesen’e 
University,* closely studied family groups and volunteers for 
inoculation with the virus of the common cold. Their conclu¬ 
sion was that in neither group could the antihistamine drugs 
be shown to have any value in the prophylaxis or treatment 
of respiratory illness. 

Fabricant* states that sufficient time has elapsed and enough 
convincing evidence has been accumulated at leading medical 
centers in the United States and Gieat Britain to establish 
the fact that despite the e.xtravagant and irresponsible claims 
made, the common cold cannot be abolished by antihistaminic 
drugs. 

The notion that allergy is mainly responsible for the 
common cold has never lieen substantiated by reliable inves¬ 
tigators. 

That antihistaminic drugs are not innocuous is becoming 
progressively evident. Instances have been reported of users 
of these agents falling asleep while at work, while operating 
machinery or while driving automobiles. Children have died 
after the accidental ingestion of large doses of antihistaminic 
drugs. 

The failure of the antiliistaminic drugs in the treatment of 
the common cold has been demonstrated in a series of care¬ 
fully controlled studies in tiie United States and Great Britain. 
In Great Britain, controlled studies conducted under the aus¬ 
pices of the Medical Researcli Council at the request of the 
Ministry of Health prortded convincing ertdence of the worth¬ 
lessness of antihistaminic drugs in the prevention and treat- 
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ment of the common cold. In the United States, reliable con¬ 
trolled studies have been conducted by various investigators 
working independently at Cornell University, the Western 
Reserve University School of Medicine, the Univei*sity of Min¬ 
nesota, the University of Illinois College of Medicine, the 
Chicago College of Optometry, the United States Naval Train¬ 
ing Station at Great Lakes, Ill., and the United States Militai’y 
Academy at West Point. 

A correspondent' asked the Jow'nal of tlie Anierican Medi¬ 
cal Association for the opinion of pediatricians with regard 
to treating acute head colds in infants and was answered as 
follows: “Many physicians advise the use of nose drops which 
contrict the blood vessels of the mucous membrane. Many 
mothers request the use of nasal medicaments to relieve dis¬ 
charge and obstruction; however*, there is increasing opposi¬ 
tion by physicians and rhinolaiyngologists to the use of these 
remedies. They have expressed the opinion that ‘nose drops’ 
constrict the vessels, subepithelial capillaries and arterioles 
and also the venous sinuses. If vasoconstruction is protracted, 
vasodilatation results; sometimes the shrinking and dilatation 
of the nasal mucosa may lengthen the infective process and 
increase the danger of sinus involvement or ear infections. 
If ephedr’ine or other vasoconstrictor drugs are prescribed, 
not much should be expected of their curative value; they 
should be used in dilute form, at long interwals between dos¬ 
age and only for a short time. In acute cases they are of 
doubtful value, though they may be tried in the presence of 
nasal obstruction and severe discomfort and restlessness. In 
subacute sinusitis they may be of value by temporarily shrink¬ 
ing the mucosa of the nasal cavities, .enlarging the drainage 
space and perunitting escape of fluid from the sinuses.” 

Steinberg® reviews the literature concerning antireticular 
cytotoxic serum. This serum for use in man is produced by 
intravenous injection into animals of a saline extract of spleen 
and bone marrow taken after death from persons who had 
died from injury and who had had no acute or chronic dis¬ 
ease. In 1942 , reports from the Academy of Sciences of the 
Ukranian Socialist Soviet Republic had pi'esented this serum 
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as a new agent for clinical use in many pathologic processes 
on the basis of more than 2,600 climcal observations on such 
conditions as tonsillitis 

In the ear, nose and throat service of the out-patient depart¬ 
ment of two hospitals in Philadelphia, Steinberg made obser¬ 
vations on 17 bojs and 10 girls over a period of one year 
Two children presented no definite problem and served as 
controls, 11 of those with various otolaryngologic conditions 
received one series of Injections and 16 patients received two 
series of injections 

Ten patients who leceived only one series of injections 
experienced no objective or subjective change m their symp¬ 
tomatology One child who leceived only one senes derived 
greatest benefit observed from this form of therapy 

Eleven patients who received two senes of injections experi¬ 
enced no subjective or objective change. Four patients thouglit 
they had improved, but no changes were seen on physical 
examination One patient showed slight improvement and 
one, moderate improvement both subjectively and objectively 

A table giving the data concemmg the patients, and six 
illustrative case reports, are provided 

From the results obtained and from a review of the litera¬ 
ture, the author concludes that tliere does not seem to be a 
definite indication for antireticular cjtotoxic serum in pedi¬ 
atric otolaryngology 


SINUSITIS. 

Fifty symptoms of chronic sinusitis m children are enu 
merated and discussed by Brown' These sjTnptoms cover 
about ever}’ possible complaint in the upper respirator} area, 
however, his article does emphasize the importance of 
sinusitis in children, and he sliows it occurs frequently, which 
is quite true The relationship of smusitis and chest disease 
is stressed, and this is most important if early bronchiectasis 
and bronchitis in children are to be arrested before the lung 
changes become irre\erslble Tlie author does not concede 
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In his second article Garrod'- states that the indication for 
using penicillin is not a disease but an infection, wherever 
situated, by a sensitive micro-organism. So that ti-eatment 
may be rational, a specimen for culture should be obtained 
before treatment is begun; a short period of chemotherapy 
can hopelessly obscui*e the picture. It is necessary to know' 
the concentration necessary to combat the organism. Whether 
treatment will be of any value depends on how high a concen- 
ti’ation can be obtained at the site of infection. 

When streptomycin’* is given by mouth its behavior is en¬ 
tirely different from that of penicillin; it is not desti-oyed, but 
neither is it absorbed; hence, this route is indicated only in 
order to produce an effect in the intestinal tract itself. To 
obtain a systemic effect, streptomycin, like penicillin, must be 
given by intramuscular injection. It reaches all impoi-tant 
areas in the body except the cerebz'ospinal fluid; like peni¬ 
cillin, it has to be injected intrathecally for the treatment 
of meningitis. 

Dosage varies witliin much narrower limits than that of 
penicillin, because streptomycin is by no means free from 
toxicity. 

Streptomycin is actively bacteidcidal. There is no optimum 
concentration for this effect as with penicillin; the liigher the 
concentration the more rapidly are bacteria killed. Its disad¬ 
vantage is that bacteria can acquire a high degree of resistance 
to it with extraordinary rapidity. Tliis is of such a degree 
that further treatment is futile; the change is also permanent. 
A sensible conclusion from these facts would seem to be that 
treatment should be brief and vigorous, allowing the least 
possible opportunity for bacterial recovery. 

The only serious common toxic effect is on the Vlllth nerve, 
vestibular disturbances (vertigo and incoordination) being 
produced first, and deafness in more severe cases. 

The main clinical indications for streptomycin are tubercu¬ 
losis, various infections due to Gram-negative bacilli and 
occasionally coccal infections if they are abnonnally penicillin- 
resistant. 



mSHAKT & WHALEY; BHINOLOCY IN CHILOBBN. 965 

Aureomycin nnd chIoromycetm>‘ are cautiously reviewed in 
Garrod's fourth article because when it was written compara¬ 
tively little data on them had been determined in Great 
Britain. 

U'hereas penicillin and streptomycin are both bactericidal, 
aureomycin and chloromycetm are purely bacteriostatic m 
their action. Habituation, an ever-present threat to the use¬ 
fulness of streptomycin, is not likely to impair either of these 
drugs, whethef in tlie treatment of individual cases or by the 
general propagation of resistant strains. 

These two antibiotics have a wide range of activity, over¬ 
lapping that of penicillin and other chemotherapeutic agents 
to a considerabie extent. It is by no means all-embracing. 
Neither drug has any useful action on the tubercle bacillus. 
Generally speaking, chloromycetm is the more effective against 
Gram-negative species and nureomycin against Gram-positive. 
Neitlier of the new antibiotics tms much scope as a local 
application. 

Studies in the use of aureomycm in children are presented 
by Wliitlock, Hunt and Tashman.'^ They found that thera¬ 
peutic blood levels for cluldren resulted from a dosage of 11 
mgm. per kilogram of body weight when the nureomycin was 
given by mouth at four hourly intervals. This was found to 
be the maximum dosage wliicli was tolerntcd without giving 
gastrointestinal symptoms. The bitter taste makes its admin¬ 
istration to small children difficult, and they found chocolate 
milk, chocolate syrup and lemon syrup the most satisfactory 
velucles for overcoming this factor. 

Aureomycin may be given intravenously to children, when 
necessary, in doses of 6.6 mgra. per kilogram of body weight 
evciy 12 liours, Tlic drug should be injected slowly, taking 
two or thiee minutes to complete the administration. 

Intramuscular nnd rectal administrations are not advised. 
Until furtlicr studies are completed on the photosensitivity 
induced by aureomycm ingestion, avoidance of exposure to tlie 
sun is suggested while the patient is taking the drug. 
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ALLERGY. 

Walsh'® states that perusal of 87 recent articles on vaso¬ 
motor rhinitis leaves the reader with three impressions, that 
a. vasomotor rhinitis is due to a hypersensitivity to some for¬ 
eign protein, be it inhalant or food; b. antiMstaminics will 
relieve its symptoms; and c. specific desensitization or dust- or 
histamine-therapy will cure the condition. His experience con¬ 
tradicts these impressions. 

Vasomotor rhinitis should be thought of not as a disease 
of the nose but as a manifestation of a systemic disease, the 
result of which is a sympathetic-parasympathetic imbalance 
resulting in peripheral vasodilatation, edema and secretion. 

He considers that four factors lead to such an imbalance: 

I. allergy, 2. endocrine dysfunction, S. dietary insufficiency, 

J, . psychosomatic factors, and 5. a combination of any of these. 

He mentions certain cases illustrative of endocrine dysfunc¬ 
tion resulting in vasomotor rliinitis. In his experience where 
a low basal metabolic rate is combined with a liigh blood cho¬ 
lesterol, the I'esults from thyroid therapy are good; with a 
low metabolic rate and a normal blood cholesterol there are 
fewer good results. In these cases it is important to give 
sufficient thyroid to be of value. One of the patients improved 
by thyroid therapy was a boy 12 years of age. Walsh also 
claims that the nose reacts to abnormal function of the ovaries 
and of the testes and cites illustrative cases. 

He deprecates the current fashion of considering a patient 
with a chronically stuffy nose, postnasal didp, frequent colds, 
“sinus” and so on as suffering from a true protein hypersensi¬ 
tivity to the neglect of the factors he has mentioned. He also 
quarrels with the too easy acceptance of eosinophilia as a diag¬ 
nostic finding in allergy to the exclusion of other possibilities. 
Eosinophiles are present in secretions and tissues in allergic 
rhinitis, but their presence is not necessarily diagnostic of 
allergy; they may be present in other conditions. 

In the course of an ai*ticle on diagnostic problems in the 
study of astlrma in children, Ratner'’’ describes the differential 
diagnostic procedure of the study of the nasal secretions. It is 
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Simple and direct, and it \avidly delineates the extent and 
character of the cells present The child blows his nose onto 
waxed paper. The collected secretion is spread on a slide and 
stained with Hansel’s special stain, to be viewed under the 
microscope No special counting is necessary, but a pano¬ 
ramic view of the slide discloses whether eosinophiles or 
neutrophilea predominate, oi whether the secretion is mucoid 
and contains preponderantly epithehal cells, bactena or for¬ 
eign material One can then state tliat the nasal condition is 
of allergic, infectious or irritative origin Whether this is a 
foolproof metliod he is not prepaied to state, but for sheer 
objectivity it is far in advance of any method pievioualy 
available, and he would not do without it. 

CONOENITAL ABNORMALITIES 

McGovern’* considers that the development and physiology 
of the nose and paranasal sinuses is apparently little affected 
by total unilateral and bilateral choanal occlusion Many 
reports have been made and X-ray studies have been exhib¬ 
ited to illustrate complete development of the smuses in cases 
of choanal atresia. Biopsy studies of the nasal mucosa have 
shown no departure from tlie normal structure in the cases 
here reported, and in other recorded cases The physiological 
activity of the nasal cilia appears to be unaltered by the pres¬ 
ence of this congenital anomaly These findings suggest, as 
Boies has stated in the discussion of Wilkinson’s paper, "that 
nasal respiration is not important to the development of the 
sinuses” nor, it would seem, to the normal physiology of the 
nose. 

Sinusitis is an uncommon rather than a common complica¬ 
tion of congenital choanal atresia Tliese patients are not 
prone to acute infections of the nose and sinuses, the inci¬ 
dence of acute rhinitis is less than a\emge. The history of 
continuous "colds” is a result of the periodic drainage of the 
retained secretions 

The finding of aural disease and hearing impairment asso¬ 
ciated with choanal atresia is not common Middle ear dis¬ 
ease, if present, is often found on the unobstructed side. The 
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audiogi’am is usually reported as normal. The tympanic mem¬ 
branes are usually described as dull, lusterless, thickened or 
retracted. The interesting audiogi’am in Case 1 shows a bilat¬ 
eral perceptive type of impaired hearing. Fig. 8 illustrates 
an essentially nonnal audiogram of a 45-year-old colored 
woman (Case 3) with total right posterior nares occlusion. 
Wilkinson reported improvement in hearing in one case after 
surgical correction of the occlusion. 

Adult patients with unilateral or bilateral choanal occlusion, 
as a rule, complain of little discomfort or distress because of 
their disability; surgical correction is often refused. The accu¬ 
mulation of the thick mucus is removed by the patient by 
gi'avity, the patient lowering the head and permitting the 
retained material to drain, assisted by pressure on the ala of 
the nose. 

Bilateral choanal atresia in infants is of grave impoi’tance 
and requires prompt surgical correction. Failure to recognize 
this condition has resulted in the death of infants within the 
fii-st week of life, under the mistaken diagnosis of asphyxia 
neonatorum. Thompson states that “the nose is the natural 
and instinctive channel for carrying on respiration. With rare 
exceptions all infants breathe entirely through the nose. If the 
nose of a sleeping child is gently closed, he will continue to 
make increasingly violent efforts to draw tlrrough it; when 
this proves useless, he will waken and gasp for breath, instead 
of simply opening and using the mouth as an airway. Even 
when mouth breathing is paiTially adopted to supplement the 
nasal aii'way, the latter remains the I'oute preferred by 
instinct, and as much air as possible is dra\vn tlrrough it. 
Mouth breathing is an acquired habit.” The diagnosis is sus¬ 
pected if the infant is unable to nurse, or has spells of 
suffocation and cyanosis which are relieved by ciying and 
aggravated when nui*sing or sleeping. If the mouth breathing 
habit is established, the infant usually proceeds to normal 
growth and development except for the nasal obstruction and 
associated abnormalities. Unilateral atresia in the infant is 
largely a feeding problem and the prevention of malnutrition. 
Surgical con'ection may be undertaken in later life. 
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He concludes that congenital choanal atresia is an unusual 
but not rare rhmological anomaly The finding of these same 
defects in a mother and daughter suggests a definite heredi¬ 
tary tendency Complete bilateial or unilateral ati-esia has 
surprisingly little effect on the development of the paranasal 
sinuses or on the phvsiolog\ of tlie nose oi ears The associa¬ 
tion of sinusitis and choanal occlusion is uncommon Aural 
disease and impaired hearmg is Infrequently seen in choanal 
occlusion 

Holmes'* describes congenital triple nares in a female in¬ 
fant. This othemi'ise healthy baby had three hemangiomas, an 
anophthalmic right eje and a left nostril nith too openings 
The upper opening ended blindly under the nasal bones. The 
lower opening was about the same size as the upper and 
extended inward and shghtli upward to about the level of the 
pyriform aperture, whore it naiTOwed before entering the 
nasal cavity The problem resolved itself into one of cosmetic 
improvement only, but, like the impiovement of the other 
congenital deformities about the face, quite essential to the 
adjustment of the person to societj- He describes and illus¬ 
trates his operative techmque and bv photograph shows the 
pre- and postoperative appearance 

TONSILS 

In the Semon lecture, Wright” reviews the available evi¬ 
dence as to the function of the subepithelinl lymphatic system, 
t c, those collections of lymphoid tissue, namely, the ton¬ 
sils, adenoids, Foyer's patches, appendix, which he scattered 
through the length of the intestinal and upper respiratory 
tiacts It would be generally agreed that the purpose of tliese 
structures is still ill-defined, thej probably serve a common 
function as a specialized portion of the lymphatic system 

A general description of the lymphatic sj’stem follows" it 
IS a circulatory system acting in some specialized manner ns 
an auxiliary to the blood circulation in the maintenance of 
the life of the tissue coll In man, it serves to return to the 
blood slowly the circulating material, particularly proteins, 
which cannot be readily absorbed by the blood capillaries The 
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lymph nodes, interposed in the circulation, act as' settling 
chambers and filters, removing inert foreign particles and 
micro-organisms fi'om the lymph with a high degi-ee of 
efficiency. 

The reaction of the lymphatic tissue to injury or infection 
is especially noteworthy. The red sti’eaks of Isonphangitis and 
the tender swoUen glands of lymphadenitis are visible indica¬ 
tions of cell activity in the lymphatic tissue as a protective 
reaction to the infection. This reaction minimizes or prevents 
extension of the infection to the blood stream. 

The specialized or subepithelial portions of the system are 
all so arranged as to bring their surfaces into intimate contact 
with the air and intestinal food streams and are pai*ticularly 
concentrated in areas where micro-organisms are most abun¬ 
dantly found. These structures reach their highest degree of 
development during early life and tend to retrogress in old 
age. They are known to permit the passage of organisms to 
the regional lymph glands and a most characteristic observa¬ 
tion is that they bear the brunt of bacterial attacks in throat 
and intestinal infections. 

Early life, the period of their gi’eatest activity, is also the 
period in life when immunity is being acquired. The tonsils, 
and other subepithelial lymph structures, tend to increase in 
amount when subject to infection; and when some of these 
structures are removed, there is a definite tendency to enlarge¬ 
ment of what remains, at any rate in early life. Thus it is 
obvious that the subepithelial lymph system has as its primary 
function the sampling of the micro-organisms in our environ¬ 
ment and, as a result of this, defensive materials are elabo¬ 
rated with a resulting development of immunity. 

That the development of the lymphoid tissue is stimulated 
by the presence of micro-organisms is supported by experi¬ 
ments on animals brought up under sterile conditions. These 
animals showed a subnormal development of lymphoid tissue. 

From these observations the author postulates that' the sub¬ 
epithelial portion of the lymphatic system was designed to 
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porrmt the entry of limited quantities of organisms as ‘'sam¬ 
ples" which would stimulate the formation of immunitj’ to 
future invasions. 

The author theorises that man’s present lymphatic system 
was probably 'quite sufficient in the cave man era when there 
was little interchange between communities. Now, however, 
living in crowds in heated atmospheres, this mechanism for 
immunity is ill-suited to produce the same result; therefore, 
not infrequently, these structures themselves become diseased. 
He feels that this state of affairs will likely continue until, in 
the course of a few hundred generations, a structure ^vill 
evolve whicli will be more in keeping witli conditions then 
prevailing. Until then the author feels we must be content to 
continue to remove these structures when they become dis¬ 
eased. 

Tliis paper gives an excellent description of the l>Tnp!mlic 
system in general and the subepithelial specialised portion in 
particular. It also presents an interesting theory as to the 
likely intended function of tonsillar tissue. For the present, 
however, when tonsils appear to have become diseased, their 
removal is the only solution. 

Steele and Anderson-' state that, although tonsillectomy is 
generally considered a relatively safe procedure, pulmonary' 
and other complications occur more frequently- than we phy¬ 
sicians should like to admit Literature is reviewed showing 
that atelectasis and pulmonary abscess not infrequently com¬ 
plicate tonsillectomy performed with general anesthesia. As 
aspiration of pharyngeal contents is favorable to pulmonary 
complications, they observed a series of 129 patients and found 
that‘96.9 per cent were found to have measurable amounts of 
bloody secretion in the tracheobronchial tree. To overcome 
this, they outline a method of performing laryngoscopic tra¬ 
cheobronchial suction immediately- after operation and present 
measures designed to minimize the possibility- of aspiration 
during tonsillectomy and ndenoidectomy with the patient un¬ 
der general anesthesia. 
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Com'tnent: The authors seem unaware that certain of the 
papers they reviewed caused the tonsillectomists concerned to 
alter their technique greatly, with resultant change in the 
incidence of pulmonai'y complications. To prevent pulmonary 
complications following tonsillectomy and adenoidectomy un¬ 
der general anesthesia, two I'equisites are necessary: the 
cough reflex must not be diminished by preoperative sedation 
and the anesthesia must be so well timed that the patient 
clears his tracheobronchial tree by coughing before he is 
allowed to leave the operating table. 

Coombs=- reports the study of 653 consecutive cases of ton¬ 
sillectomy and adenoidectomy to discover the incidence of 
postoperative bleeding and found that the critical period lies 
between the third and eighth days. The incidence of bleeding 
from the adenoids was far greater than from the tonsil fossa. 

Taylor^^ desciibes the sudden death of a seven-year-old 
Negi'o shortly after tonsillectomy in a great hospital where 
adequate preoperative examination had been made and where 
every facility was available. The operation was performed 
under endotracheal oxygen and ether. Profuse bleeding from 
each tonsil fossa and from the nasophaiynx was encountered, 
necessitating ligatures in each fossa and a nasophaiyngeal 
pack which successfully controlled all bleeding. After tracheal 
aspiration, the endoti'acheal tube was removed and the patient 
moved out of the operating room to await recovery. Stertor 
noted at this time was attributed to a combination of a large, 
thick tongue and the postnasal pack; however, the patient’s 
color was good, and a metal airway did not seem necessaiy. 

During the postoperative period the child was being ob- 
seiwed at regiilar inteiwals by either a nurse or an anesthetist, 
but she was not under constant observation by any one person. 

A student nurse noted that respiration was veiy labored 
and cyanosis of the lips and nails was quite evident. She called 
the anesthetist, who found that respiration had ceased entirely 
when he arrived. He immediately started artificial respiration 
with face mask and positive pressure apparatus; however. 
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respiratory exchange did not seem to be sufficient by this 
method so the endotracheaJ tube was replaced. After it was 
noted that respiration had ceased, probably five or 10 minutes 
after the patient left the opemtiag room, almost another min¬ 
ute passed before the airway could be restored. There was no 
obstruction by blood or secretions. Good expansion of the 
chest was obtained with each compression of the breathing 
bag. There was no improvement in the cyanosis, and the heart 
ceased to beat at approximately the time the airway was 
restored. A general surgeon was summoned from an adjoin¬ 
ing operating room. Tlie chest was opened and manual mas¬ 
sage commenced. In spite of eveiy measure — all of which are 
described — cardiac failure occurred about four hours later. 
The autopsy findings are recorded in detail. 

No claim is made that the death of the patient was the 
result of factors other than anoxia from obstruction of the 
airway. 

The following are some of the measures suggested to pre¬ 
vent further similar episodes; 1. There should be adequate 
postoperative observation, especially so when a postnosal pad 
has been inserted. S. The airway must be kept free and open 
by whatever means are necessary. 

Bryant'* reports a case of retropharyngeal abscess in a six- 
year-old child. A photograph of the Roentgenogram showing 
the condition is given. It was felt that the abscess was sec- 
ondary to an infection in a regrowth of adenoid tissue. 

IRRADIATION WITH THE NASOPHARYNGEAL APPLICATOR. 

Bilchick and Kolar,” from the Department of Otolaryngol¬ 
ogy, Columbia Presb>derian Medical Center, report an analysis 
of 468 cases on whom the nasopharyngeal radium applicator 
was used for the prevention and treatment of nasophaiyngeal 
and nasal complaints. 

An applicator was used in each side’of the nose for 12 
minutes for three treatments with an interval of two to four 
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weeks between ti'eatments. The turbinates were shrunk before 
application and the applicators were crossed in front of the 
columella. 

In a number of their cases otitis media flared up on the 
eleventh to thirteenth day, indicating the height of the local 
erythema. Dryness of the throat, irritation of the throat and 
flare-up of previous otitis media were seen in almost half of 
their patients. 

A high propoidaon of a gi’oup of children who received this 
treatment were greatly benefited. They considered the treat¬ 
ment beneficial for conductive deafness in children, but noted 
that allied symptoms involving the ears, nose or throat were 
benefited in only a few cases. 

The writer of the resumd has observed the effects of such 
treatment over an even larger series of cases and has only 
very rarely recorded the inntation above described, due, he 
believes, to the fact that the applicators are not crossed in 
front of the columella and hence do not press tightly against 
the Eustachian cushions. 

Lederer,=“ impelled by reports of enthusiastic acceptance, as 
contrasted by dire warnings of the dangers of iiradiation of 
the nasophai’yngeal lymphoid tissue, dispassionately discusses 
the two sides of the problem. 

His most interesting contribution is a lengthy quotation 
from T. J. Wachowski, Professor of Radiology at the Univer¬ 
sity of Illinois. In common with many radiologists, he, on the 
whole, prefers properly conti'olled X-ray therapy. (Comment: 
If there is an argument against the use of the radium appli¬ 
cator in the nasopharynx the argument would seem to be at 
least equally strong against the use of X-ray therapy which is 
not properly controlled.) 

Lederer’s summary is as follows: 

1. Considering all of the available evidence, irradiation of 
the nasopharynx by the standardized techniques is with¬ 
out danger. It should, however, be used ■with restraint 
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and in competent hands, because of our incomplete 
knowledge of radiobiology and the empiricism of the 
present dosage. 

S. Its use IB not a substitute for sui-gery and should be con¬ 
fined to those cases of conduction deafness associated 
mth the proven presence of lymphoid lij'perplasia in and 
about the Eustacluan tube orifices. 

S. The syndrome of tiansitory hearing loss, allergic mani¬ 
festations and Infection in the nose, sinuses and/or naso¬ 
pharynx, must be recognized and treated accordingly, in 
addition to irradiation 

4. The importance of history taking in relation to previous 
irradiation is sti eased because of the possibilitj’ tliat a 
repeated series of ti’eatraents may produce untoward tis¬ 
sue changes. 

5. The warning of the danger to the careless technician him¬ 
self must be respecteil 

C. The use of irradiation in irreversible hearing deficits is 
to be deplored and discouraged. 

7. We are agreed that m competent hands no great advan¬ 
tage is to be had from R o\er X irradiation. As a matter 
of fact, the sunplicity of obtaimng and carrying out the 
first form of therapy may eventually lead to the harm \\c 
ivish to avoid 

S. The increasing pievalence of the routine postoperative 
irradiation of the nasopharynx is purely an admission on 
the part of the otolaryngologist tliat this operation is 
technically inadequate 

B. Histologically, all stages of degeneration in the Ijunphoid 
tissue may be demonstrated following irradiation. This 
is then followed by varjung degrees of reparative change 
from granulation tissue to localized areas of ossification 
in occasional cases No further metaplastic change has 
been noted, nor has there l>con any alteration of the 
surface epithelium 
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Rubin, Kelly and Kinkle,*^ in a carefully monitored series 
of treatments with the 50 mg. monel metal nasopharyngeal 
radium applicator, report that total body irradiation did not 
exceed 6 mr per treatment for the physician and assistant. 
The tolerance dose for the whole body is 300 mr per week. 
Average exposure of the entire length of both index fingers of 
the physician was 26 mr and of several fingertips 60 mr 
per treatment. Pending official recommendation, they have 
adopted a figure of 600 mr per week as permissible exposure 
for hands and fingers. In accordance with tliis value, the 
maximum number of treatments Avliich one physician may 
administer weekly by their technique is 12, fingertip and not 
whole body exposure being the limiting factor. 

Their results suggest that genei'ally accepted recommenda¬ 
tions as to the number of ti'eatments physicians may adminis¬ 
ter without endangering themselves are too high for safety. 

Lead shields or other accessories for the radium applicator 
or modifications of its construction might reduce the dose 
delivered to the physician’s fingertips and thereby permit a 
larger number of treatments. 

The technical part of this well-conducted study is followed 
by a discussion of many practical details of technique and also 
by the insti'uctions which the authors hang on the wall over 
the radium container for all personnel handling .radium to 
follow. 

POLIOMYELITIS AND TONSILLECTOMY. 

Cunning^® reports the completion of a four-year nationwide 
survey conducted by the American Laiyngological, Rhinologi- 
cal and Otological Society, Inc., in an effort to determine 
whether or not there is any relationship existing between pol¬ 
iomyelitis and tonsillectomy and, if so, whether it be casual 
or coincidental. He publishes eight tables summarizing the 
results of the survey of 1949. 

Dm*ing the four years, 36,678 cases of poliomyelitis and 
93,379 cases of tonsillectomy were studied and in these series 
only seven cases of bulbar poliomyelitis followed tonsillectomy 
— an incidence of 0.000073 per cent. 
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The committee, therefore, concludes that it fails to see any 
causal relationship existing between poliomyelitis and tonsil¬ 
lectomy, nor, up to and including the present time, have they 
read any published reports from other sources that offered 
any conclusive proof that tonsillectomy does predispose to 
bulbar poliomyelitis As they have said in previous years, they 
see no reason why tonsillectomy should be indefinitely post¬ 
poned simply because the Summer months are the montlis 
wherein poliomyelitis is prevalent, however, they do not advise 
any elective surgery being done during any epidemic, regard¬ 
less of its nature 

Anderson, Anderson Skaar and Sandler,” from the School 
of Public Health, Univemlt} of Minnesota, aided by a grant 
from the National Foundation for Infantile Paraljsis, present 
a short, clear, well-analvzed study of an outbreak of poliomye¬ 
litis in Minnesota, in 1940, which supports the contention 
that poliomyelitis occurring in the first month after tonsil¬ 
lectomy IS more apt to be of the bulbar type than Is infection 
occurring under other circumstances 

The article deserves careful studj in its entirety It com¬ 
ments fairly upon the conclusions of Kinney and Cunning and 
avoids the faults the authors find in the data and arguments 
from and by which those conclusions were reached 

In 1946, Minnesota expcnenced an extensive outbreak of 
poliomyehtis Involving 2,881 officially reported cases and 226 
deaths Detailed epidemiologic histones were obtained from 
2,709 cases The outbreak reached its peak late in July in 
Minneapolis and early in August in the remainder of the state. 
The occurrence of the poliomyelitis cases by week of onset is 
shown m the first table 

In July, as it became apparent that a large number of cases 
of poliomyelitis could be expected, a warning was issued re¬ 
garding the possible nsk of tonsillectomy, and physicians and 
hospitals were urged to defer such operations if possible 
Many hospitals by formal action placed a ban on all but emer¬ 
gency cases; others discouraged operations The figures and 
comments provided definitely support the author’s conclusion 
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that the number of children who were tonsillectomized and 
thus could develop poliomyelitis within a month after opera¬ 
tion was reduced to virtually zero between the middle of July 
and the end of September. 

Of the 2,709 cases on wMch histories were obtained, 18 
had had tonsillectomy or adenoidectomy during the previous 
month, 10 during the second preceding month and eight during 
the third preceding month. Tables show a. the age, sex, date 
of operation and of onset, and type and outcome, and b. the 
breakdown by type of infection of each of these 19 cases. It 
is apparent that not only were there more cases in the group 
developing infection within a month after operation but, also, 
that 12 of the 19 (63.2 per cent) were bulbar as contrasted 
with only four bulbar out of 18 cases (22.2 per cent) in the 
second and third months. During the entire outbreak, 20 per 
cent of all patients and 11 per cent of those under 12 had 
bulbar infection. These data are in keeping with those previ¬ 
ously recorded in showing an undue concentration of bulbar 
type among those most recently tonsillectomized. 

Other analytical tables enable the reader to follow the 
authors’ arguments that rates based on all children developing 
poliomyelitis, regardless of age and irrespective of the period 
of the outbreak, are meaningless since the risks of developing 
the infection vary so greatly at different ages and stages of 
the epidemic cycle; and that the only truly valid comparisons 
are those based on gi-oups of equal age and periods of exposure. 

The authors make a statistical analysis which bears eveiy 
evidence of statistical fairness and come to the final conclusion 
that the risk of developing poliomyelitis was at least tlu’ee 
times as great among those undergoing tonsillectomy as 
among a comparable group not undergoing this opei'ation and 
that the risk of bulbar infection was 11 times as gi’eat. 

One of the editors of the Jow'nal of Pediatrics, L. F. Hill,’” 
in his column discusses tracheotomy in bulbar poliomyelitis. 
He reminds us that fatalities in poliomyelitis are almost exclu¬ 
sively due to the bulbar and respiratory paralytic forms of 
the disease; however, there is a difference of opinion in treat- 
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ing this condition and the controversy ranges around tlie value 
of tracheotomy. Tlie editor mentions the work of the Minne¬ 
apolis gi'oup in the 1946 poliomyelitis epidemic and how they 
undoubtedly saved many lives by means of tracheotomy. He 
also reports the work of Galloway and Seifert and shows how 
they favor tracheotomy. On the other hand, he says that Stim- 
Bon, fram a large New York hospital, stated that cases where 
tracheotomy was indicated had not been encountered. Expert- 
nesa of the staff in caring for bulbar poliomyelitis cases did 
away with the necessity for tracheotomy. 

The editor shows that in his own group of cases, in Iowa, in 
1949, tracheotomy definitely saved several lives; however, he 
admits that it will take many more reports before the issue 
can be determined. His conclusion is that fatalities from bul¬ 
bar poliomyelitis can be reduced by means of expertly trained 
and 'equipped personnel with adequate facilities in all areas 
where poliomyelitis is epidemic, whether or not tracheotomy 
is employed. 


MOUTH AND THROAT INFECTIONS. 

Smith and Bloomfield” have made some interesting studies 
on the development of the bacterial flora of the throat in new¬ 
born babies. They found that the pharynx is always sterile 
at birth; however, as soon as the infant nursed, at about 24 
hours of age, a variety of bacteria appeared, the most con¬ 
stant being nonhemolj-tic streptococci. The common pathogens 
of the upper air passages, such as hemolytic streptococci, 
pneumococci, meningococci and so on, were definitely absent, 
because no clinical infections had taken place as yet. 

There was no striking difference between breast fed and 
bottle fed babies in the small group observed. 

Another feature of the investigation was tiie effect of peni¬ 
cillin on the bacterial flora. Five cases were given repository 
penicillin ns follows; A received 160,000 units even’ 24 hours 
for four doses beginning at four hours after birth. B received 
two doses of 150,000 units every 24 hours apart, commencing 
four and one-half hours after birth. Cases C, D and E each 
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received a single dose of 160,000 units penicillin at four and 
one-half, three and 12 hours after birth, respectively. In each 
case it was but a few days after the cessation of the adminis¬ 
tration of the penicillin before bacteria were cultured from 
the pharynx. Then nonhemolytic streptococci were found just 
as in those cases which were not given penicillin. 

Haffner, Neter and Rubin^* made studies of the upper 
respiratory tract in children to see the effect of penicillin in 
producing a predominant Gram-negative bacillary flora. Ob¬ 
servations were caiTied out on 90 chidren, all of whom 
received intramuscular penicillin. In addition, some received 
sulfonamides as well, and a few were given streptomycin. All 
but 16 cases showed a conversion to Gram-negative bacillaiy 
flora in the throat and nasopharynx. The administration of 
sulfonamides in conjunction with the penicillin did not materi¬ 
ally alter the change in flora. 

From a clinical point of view it was noted that those children 
whose upper respiratoiy flora became predominantly Gram¬ 
negative bacilli had a more severe illness, and also it was of 
longer duration. 

Two cases of acute suppurative infections of the salivary 
glands in the newborn are repoided by Shulman.^’ The first 
case was an infection in the left parotid gland in a seven-day- 
old baby. The other patient was three weeks old and had an 
infection in the right submaxillary gland. These infants had 
a fairly large tense swelling over the respective glands, and 
there was an elevation in temperature and the white blood 
count. Gentle pressure on the swellings produced pus in the 
mouth in each case. Cultures of this grew hemolytic staphylo¬ 
coccus aureus. 

The treatment consisted of adequate doses of intramuscular 
penicillin and the swellings disappeared completely in a few 
days. 

Rook and Brand’* report a case of unusual infection in the 
tonsils caused by Candida Krusei. This fungus infection is 
rare, the common one being Candida Albicans or “thrush.” 
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Their patient waa an 11-year-oId boy who showed irregular, 
elevated white patches on hts tonsils. These patches were 
stony hard and it was necessary to break off pieces with for¬ 
ceps for culture study. Cultures revealed streptococci. Be¬ 
cause tonsillectomy was refused, the boy was hospitalized, and 
after nine months the entire medicinal therapeutic armamen¬ 
tarium was exhausted with no change in the condition of the 
tonsils. Operation was then resorted to and he waa discharged 
from hospital in two days. One year later there was no recur¬ 
rence of the fungus infection. 

Geiger and Marshall” state tliat diphtheria for long was 
considered to be the ideal textbook disease. It was an infection 
which produced a toxin. There was an antito.xin to combat 
the disease, and toxoid to prevent it The Schick test told of 
those who were susceptible to diphtheria, and the virulence 
teat waa a laboratoiy method of telling tlie toxigonlclty; how¬ 
ever, the disease too often has failed to follow the textbook. 

Diphtheria is known to be an infection and also an intoxi¬ 
cation. A certain strain of diphtheria bacillus may be infec¬ 
tious but a poor producer of toxin, and another strain may 
show the opposite characteristics. Because of this, the Schick 
test may be negative, for it is only a test for threshold level 
of antitoxin, and yet the patient contracts diphtheria when the 
bacilli are exceptionally active in the production of toxin. 

Toxoid may produce various antitoxun responses in the indi¬ 
vidual, and so again he may contract the disease, depending on 
the toxigenicity of the organism; however, the evidence still 
warrants the use of toxoid in children, as it reduces the num¬ 
ber of cases of diphtheria and certainly the number of serious 
or fatal cases. 

The virulence test takes three days to a week to perform 
and is probably useful only for the records. It is uncertain 
with those infections organisms which lack any marked ability 
to produce toxins. 

The Schick test, toxoid and antitoxin apply only to the 
intoxication, but it must be remembered tliat diphtheria is an 
infection ns well. 



982 WISHAET & WHALEY; RHINOLOGY IN CHILDREN. 

The toxin in diphtheria affects peripheral and cranial 
nerves, rather than the central nervous system; however, the 
latter does occur, and Dolgopol and Katz^® report five cases 
of encephalitis in diphtheria. These cases all showed C. Diph- 
theriae on direct smear or culture from the throat. Adequate 
doses of antitoxin and penicillin were given, but all died. 
Necropsy showed the typical lesions of encephalitis. The 
authors suggest that diphtheria infection affects the central 
nervous system more frequently than generally suspected; the 
centi'al neiwous system, also, was probably damaged by direct 
action of circulating diphtheria toxin. 

SURGERY. 

Bakwin^' discusses psycliic rtauma of operations in children 
and reviews the recent literature. The removal of tonsils and 
adenoids is the commonest surgical procedure in children, and 
so tills operation is blamed for most of the psychological dam¬ 
age which occurs from surgerjL 

Most children forget their hospital stay quickly, and are 
none the worse for their experience. Others, however, show 
alterations in behavior, characterized by fears, negativism, and 
family antagonisms. Many of these children had been poorly 
prepared for the operation, anesthetic and separation from 
the parents. Postoperative symptoms occuiTed at all ages, 
but the most frequent group wms the one- and two-year-olds. 
These children are more dependent on their mother and home, 
and less able to imderstand what is taking place. 

It is suggested that a kinder and more humane approach to 
anesthesia and surgery may help in preventing postoperative 
disturbances in children. 

Heck, Hallberg and Williams,^' from a study of 64 patients 
ivith antrochoanal polyp from the Mayo Clinic, believe that 
the antrochoanal polyp has important differences from the 
ordinary nasal polyp. tVhile the ordinai-y nasal polyp is of 
allergic origin, the stimulus for gx'owth of the anti-ochoanal 
polyp is of a different nature. 
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Contrary to the generally accepted opinion, the nntroclioannl 
pol>T3S do not occur predominantly in children, but affect 
the various age groups rather uniformly. 

Nasal polyposis in a child can be a great distress to the . 
attending rhinologist. Any measure which may possibly im¬ 
prove tlie therapy of this condition deserves attention. 

Kuskin,” in a considerable number of adult patients, has 
found that nasal polyposis is amenable to consen’ative treat¬ 
ment by the use of solutions of procaine penicillin, 8,000 to 
6,000 units per cc., when instilled into maxillary and sphe¬ 
noidal sinuses. 

Hayden, Pasture and Kundert'" report the case of nasal sep¬ 
tal-abscess complicated by orbital cellulitis in an infant three 
and one-half yeai-s of age. When tlie patient was 17 days old 
the family physician prescribed nose diops for a head cold 
and nasal discharge. Two days later swelling of the left eye 
was noted. In spite of six daily Injections of penicillin the 
condition became woi'so and when hospitaliicd the left eye 
wah proptosed downward and outward with total loss of motil¬ 
ity, and the septum was so sivollen that the nose was com¬ 
pletely blocked. 

Intramuscular Injections of 50,000 units of penicillin every 
three hours were initiated on admission and the septal abscess 
was incised and drained. The latter procedure was repeated 
on five other days. Although penicillin was administered for 
a total of 10 days, it apparently did not influence the course 
of the illness. Tlie condition responded readily when sulpha- 
diazine and dihydrostreptomycin were administered. Com¬ 
plete recovery ensued. 

NEW ckoivths. 

Figi and Davis*' maintain that nasopharyngeal fibromas 
may be e-xpdeted to show signs of spontaneous regression 
before the age of 20. Seventy-three per cent of 63 cases pre¬ 
viously reported by Figi completely disappeared before this 
age. The present paper reviews 61 additional cases. Few 
series report more than 10 cases. They are highly vascular, 
and locally invasive. 
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Other names are; nasopharyngeal fibroma, juvenile-basal 
fibroma of the nasopharjmx, fibroid tumors of the base of the 
skull, fibroangiomas of the nasophai'ynx and juvenile naso¬ 
pharyngeal fibroma. 

It is important to avoid confusion with innocuous fibrous 
tumors presenting somewhat the same appearance occasion¬ 
ally seen in the nasophai’ynx, nasal fossae and accessoi’y 
sinuses of patients wlio have not reached the age of puberty. 

The authors have never observed complete spontaneous dis¬ 
appearance. 

Because of the locally desti’uctive character of such tumors 
and their proximity to a number of vital sti'uctures the 
authors have not felt justified in marking time and idly ob¬ 
serving them to see whether complete regression would occur. 

They have been thought to predominate in males, but this 
series had no males. They never metastasize. Of the 51 cases, 
the age of onset ranged from nine to 17 years. 

As a rule the author’s avoid biopsy and they advise a com¬ 
bination of surgical diathei’my and radiation. 

Such procedures as splitting the soft palate and temporary 
resection of the maxillae in order to gain access to the tumor 
have gone into the discard. 

A culcanite nasal speculum is used when the diathermy is 
applied through the nostrils. 

They make the following conclusions: 

1. The most satisfactory treatment for nasophai’yngeal 
fibromas is a combination of electi’ocoagulation and inter¬ 
stitial radiation. 

2. These measures may be used tlirough the nares and trans- 
orally through the nasopharynx, but they are more safely 
and effectively applied tlirough a ti’ansantral approach, 
with or without preliminary ligation of the external 
carotid ai’tery. 
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5. With proper treatment a high percentafie of nasopharj-n- 
geal fibromas can be completely eradicated or reduced to 
a small inactive remnant; in fact, by means of electro¬ 
coagulation and interstitial radiation applied transorally 
complete remoral often can be accomplished in a single 
operation. 

This excellent paper should be read in its entiret}'. 

Sooy” discusses primary tumors of the nasal septum and 
provides 11 case reports. Such growths are rare. He names 
the types that have been described. In many cases Inadequate 
removal of the original lesion resulted in recurrence. This 
necessitates subsequent radical resection which might not 
otlierwise have been necessary. 

As a result of studying the references, he adopted the fol¬ 
lowing procedures: i. Small posterior polypoid lesions are 
resected locally and the base cauterized. 2. Small discrete 
anterior lesions are not biopsied. The surrounding mucosa and 
attached cartilage aie removed under local anesthesia, leaving 
the mucosa on the opposite side attached. Vaseline gauze 
packing is placed over tlie defect for 24 to 48 hours and 
no cauterization is used. Complete epithelization occurs over 
the intact mucosa of the opposite side in four to six weeks. 
Vaseline is used to prevent crusting and there is no disability 
during this period. More extensive lesions are first biopsied 
and this is checked against the cytological smear findings. 
S. Large, benign, mucosa-covered lesions are resected intra- 
nasally with an adequate margin, and the edges of the septum 
are cauterized. General anesthesia is preferred because of the 
discomfort incident to adequate coagulation. When the lesion 
involves the bony' septum the cartilaginous portion is excised 
cn bloc and that attached to the bony portion is removed with 
punch forceps. There is sequestration of devitnlized bone frag¬ 
ments from the margin during the healing process. Epitheli¬ 
zation is complete in six to eight weeks. 4. Large, fungnting, 
ulcerated, malignant lesions are treated in a similar manner 
except that the maximum margin is obtained and the subse¬ 
quent fulguration is very extensive. Tlie period of sequestra- 



986 WISHAKT & WHALEY : RHINOLOGY IN CHILDREN. 

tion and epithelization is consequently prolonged. 5. Pos¬ 
terior malignant lesions are resected intranasally with the 
entire posterior septum and most of the anterior part. The 
margins are thoroughly fulgurated. The extensive septal re¬ 
section is carried out in order to facilitate subsequent obser¬ 
vation for evidence of recurrence. 

One of the patients was a white female infant, age three 
months. The infant had an intranasal mass since birth, which 
blocked both sides. During the past two months there had 
been considerable increase in the size of the mass, which had 
widened the nasal bones exteriorly. The nasal obstruction 
inteiTered with feeding, and there has been no recent weight 
gain. A biopsy taken one month previously was reported as 
showing a benign fibroma. The large intranasal mass arose 
from within the superior portion of the nasal septum. Its 
surface was smooth and spherical in shape and measured 
2 X 2.5 cm. Tlie base of the nose, exteriorly was widened, and 
there was a 0.5 cm, separation of the nasal bones. 

Under general anesthesia a large, encapsulated, finn, fibrous 
mass was removed intranasally and subsequent healing was 
uneventful. The final pathological diagnosis was atrophy with 
glial tissue. 
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THE STRIA VASCULARIS; 

REVIEW AND OBSERVATIONS, 

N. E. Nachlas, si D.. and M. H. Lubie, M.D.,* 

Boston, Mass. 

1. Bibliographical Introduction. 

The earliest description of the stria vascularis is attributed 
by some to Husclike, and Hie structure is sometimes referred 
to as the stna vascularis of Husclike. Otlier workers credit 
Corti with being the first to describe it. Corti studied the stria 
in mammalians and as eaily ns 1851 suggested tliat it miglit 
have some connection with the seci'etion of endoljTnph. Veri¬ 
fying Corti’s description of the stnn were Deiters (1860) and 
Hensen (1868). On the basis of studies of the cat’s embrj'o, 
Bdttcher (1870) was the hist to fumisli embryological data 
on the stria. Tlieoiies legaiding the formation of the stria 
were advanced by von Wminarter (1870). Gottstoin (1871) 
and Waldeyer (1872) Retzuis, in 1881, suggested tlint the 
stria represents a vasculni iicd cpitlichum. Tliis concept, about 
SO years ago, was a subject for much debate and many inves¬ 
tigations by well known names in otolaoTigologj-. Sliam- 
baugli, in 1907, througli erabrj'ological studies, placed the 
development of the stria on a firm foundation. This will be 
discussed in more detail later. Several comprehensive papers 
on the stria were written about 1900. They contained bibli¬ 
ographies on the subject up to the time of their publication. 
These included the basic works of Lcimgruber and Sliam- 
baugh. 

•Prom thf* Moi'hfr I.^bormtorj: of the Mii*^«cho«ptfH Ero and IZar In- 
nrTTi*ry 

Editor** Note TTilh ni* recel'ert Iti l^rj nitoftropc OlTlro and ncreptoil for 
publication, Juno 1951 
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2. Embryology and Histology. 

As previously mentioned, about 50 years ago there wj 
debate as to whether or not the stria was a vascular 
Hum. Winiwarter, in 1870, denied the epithelial struc 
the stria on the basis of the principle that the main 
teristic of epithelium is the absence of blood vessels, 
gruber discussed the presence of vascularized epithe 
the nonotic organs in mammals and tends to refute W 
ter’s arguments. 

Proponents of the epithelial origin of the stria were ] 
Kolliker, Corti, Deiters, Hensen and others. This the( 
refuted by Gottstein, Baginsky and Katz. Leimgru' 
preached the problem tlmough studies of the embry 
development in the guinea pig and man. He conclud 
there are rivo entirely different tissues in the stria 
layer of epithelium, and the other a layer of connective 
these two layers not being separated by a basemen 
brane. The layers are so intei-twined that they seem 
uniformly built structure. He concluded that the epi 
comes in contact with the vessels but takes no part h 
formation. 

All of the preceding studies were analyzed and adde 
Shambaugh, who advanced what is now the generally a 
theory of the development of the stria vascularis. His 
were based on embryological specimens, and he d( 
three distinct stages of development. 

Stage 1: A simple row of epithelial cells develop 
the external wall of the cochlear duct, with a dii 
basement membrane dividing the epithelium fron 
underlying connective tissue. 

Stage 2: The development of a mesh-like layer \ 
the surface epithelium, with the disappearance o 
basement membrane and the beginning foimation of 
vessels. 
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In studying: the transition from Stage 1 to Stage 2, Shara- 
baugh saw "protoplasmic processes” from the surface epithe¬ 
lium penetrating the entire stria and surrounding the newly 
formed blood vessels. By following these changes he concluded 
that the cells of the reticulum originate partly from the sur¬ 
face epithelium and partly from the underlying connective 
tissue. Some of the blood vessels of the stria developing under 
the surface epithelium were seen to be sheathed by the proto¬ 
plasmic processes of the epithelial cells. Finally, he states that 
the stria vessels in the adult are derived from surface epithe¬ 
lium and that the stria vascularis is a true “vascular epithe¬ 
lium." He also admits that the cells of the deeper layers show 
more connective tissue character. 

Fieandt and Saxdn, in 1936, made a detailed report of the 
cytology of the stria based on histological studios in dog and 
man. They feel that the majority of the cellular elements of 
the stria belong to the chromophile group of cells. In the 
early stages of development, the cells of the stria contain 
glycogen. Kolmer described the resorption of glycogen from 
the cells as they matured. As the ceils develop, they assume 
the characteristics of chromophile (pigment) cells, these cells 
being the vacuolized superficial cells of tlie stria. With ad¬ 
vancing age, the cliromophile cells become more and more 
prominent Fieandt and Sn,\<5n felt, regarding the human 
stria, that there was no doubt ns to the epithelial origin of 
the entire structure. They found, through studies of tlie histo¬ 
chemistry of the cells, that the pigment of the stria vascularis 
is formed by tlie transformation of tlie plasma and the nucleus. 
Tliere is a definite relationsliip between the presence of the 
pigment and Golgi apparatus within the cell. The endolymph 
is formed in tlie basal portion of the cell and always inside of 
the Golgi apparatus. Tiic secretion rises witli the Golgi appa¬ 
ratus inside the cell, goes around the nucleus and is localized 
under the surface membrane. Tlie drops penetrate individu¬ 
ally the surface membrane of the cell. Cajal noted that the 
Golgi apparatus loses its staining reaction after the evacua¬ 
tion of the secretion. The interpretation and significance of 
the described findings will bo discussed under "Function.” 
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S. Function of tlie Stria Vascidaris. 

More recent studies of the stria vascularis have been cen¬ 
tered about the functional and pathological clianges. The 
various theories of the function of the stria may be divided 
into tliree groups: 

1. Secretion. 

2. Excretion. 

3. Mechanical. 

The majority of workers have conceded that the stria 
vascularis has a secretory function and plays a part in the 
formation of endolymph. 

1. Shambaugh, in 1908, has described a modification of the 
surface epithelium of the stida into gland-like structures. 
Held confirms the presence of translucent vacuolized proto¬ 
plasm with gland-like characteristics. These modified cellular 
structures have the name of “Glands of Sliambaugh.” The 
findings of Fieandt and Saxen offer further proof of the exist¬ 
ence of these structures. 

Additional support of the theory that the stria vascularis 
secretes endolymph came from Fraser, who studied deafmutes. 
He found that in cases where the stria was abnoi’mal there 
was collapse of the cochlear duct. Kishi, also, in a study of 
Japanese dancing mice, found the only consistent abnormality 
to be degeneration of the stria. Saxen, in studying deafmutes, 
concluded that although the stria plays some part in the 
manufactui-e of endolymph, there is a similar process of secre¬ 
tion in the vestibular membranous labyrinth. Our findings 
confirm those of Saxen. 

2. Wilkinson and Gray suggest that the function of the 
stria may be excretion — to remove waste products of cell 
metabolism from the endolymph and maintain the chemical 
constancy of the labsa-inthine fluid. 

Stacy Guild, in 1927, carried out experiments on the circu¬ 
lation of the endolymph. He followed the flow of the endo¬ 
lymph by injecting potassium ferrocyanide and iron cirtate 
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into the cochlear duct and sacrificing the animals at intervals 
of 46 minutes to 44 hours. Prussian blue granules were pre¬ 
cipitated by using an acid fixative. Since there were few 
granules in the stria and many m the saccus endolymphaticus, 
he concluded that the endolymph is formed by the stria vas¬ 
cularis. The fluid flows toward tlie basal end of the cochlear 
duct and through the canalis reuniens into the sacculus, 
through this to the ductus endolymphaticus into the bulbous 
endolymphaticus, and leaves the membranous labyrinth by 
passing through the walls of the pars media of the bulb into 
the small blood vessels of this region. He compares the excre¬ 
tion of the endolymph through the walls of tlie bulb to the 
flow of the cerebrospinal fluid through the arachnoid \’illl. 

S. Kolmer suggests that the variations in the filling of the 
strial vessels may influence the form and volume of the coch¬ 
lear duct Gray suggests (hat sound may, by a nervous vaso¬ 
motor reflex, cause an increase in the flow of blood to the 
inner car. 

Belemer suggests that the stria is an accommodation mech¬ 
anism which responds diioctly to stimulation by sound. Ho 
feels that there may lie a direct mechanical response which 
works by the changes in the distention and constriction of 
the strial vessels to adjust mtracochlear fluid pressures of the 
basilar membrane so that it can best perceive sound. Skish 
called the strial system of vessels the "buffer system” of the 
labyrinth. This idea whs elaborated by Agassiz, who feels 
that the circulation of the sti-ia is constant and that arterio- 
venous arches of the vessels of the spiral ligament act to keep 
the blood flow to the rete of the stria constant as well as 
remove the rhythm of the pulsations of the blood. He states 
that it is this arteriovenous arch which protects the endo¬ 
lymphatic system from variations in pressure as a consequence 
of circulatorj' changes rather tluin any mechanism in the stria 
Itself. 

Pieandt and Snxdn suggest the possibility of an automatic 
regulating mechanism normalizing the production of endo¬ 
lymph to preserve a constant endolymphatic pressure. If the 
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latter increases in the inner ear, this is noticed at once with 
the help of the supporting fibres of the chromophile cells and 
by the blood vessels. Mechanical compression of the blood ves¬ 
sels follows with a diminishing production of endolymph, 
resulting in the restitution of the pressure in the cochlear duct. 
With decreased pressure, the contrai’y mechanism is followed, 
a dilatation of the vessels increasing secretion and restoring 
the endolabyrinthine pressure. 

Still other workers feel that the constancy of the endolym¬ 
phatic pressure and cliemical composition is dependent, at least 
in part, on the proximity of the endolymphatic fluid with the 
perivascular lymph spaces of blood vessels and nerves which 
form an important relationship between the intracranial space 
and the membranous cochlea. 

In early reports Prenant described cells in the stria which . 
he felt resembled muscle cells. These findings were never con¬ 
firmed by other workers. 

h. Pathology. 

As in other structures of the temporal bone, the study and 
interpretation of the microscopical sections have to be corre¬ 
lated with the clinical manifestations of various diseases. 
Thus there arises' much debate as to whether or not many of 
the findings so clearly described are not artifacts or post¬ 
mortem changes. The interpretation of thrombosis of sti’ial 
vessels, hemorrhage into the sti’ia, dilatation of the blood ves¬ 
sels, and so forth, have to be made with some reservations; 
however, for want of a more accurate method of study, such 
descriptions must be considered, judged, and some attempt 
made, to draw conclusions as to 'their significance. Mosher, 
Alexander and Saxen have all warned against too much skep¬ 
ticism, as the other extreme, in the interpretation of micro¬ 
scopical findings. 

From the earliest descriptions of the stria and up to 
the present time, many authors have repoi-ted pathological 
changes in the sriia. A summary of the strial changes in 
deafmutism up to 1926 was made by Sakutardkano. The main 
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finding was a proliferation of the epithelium Other changes 
noted were duplication of the stna and separation of the 
stria from the spiral ligament. In later studies, Camithera 
describes the stria as ha\ung relatively few blood vessels and 
being less cellular tlian normal Fraser, in studies of deaf- 
mutes, describes the collapse of Reissner’s membrane in cases 
where the stria is degenerated or absent Saxen, in similar 
studies, found the stna normal in one ear and normal in some 
sections and atrophic in other sections of the opposite ear 
Other pathological changes m the Uio ears were similar 

Hallpike and Caims, m two specimens, describe the human 
temporal bone changes in Meniere’s disease One specimen 
shows a normal stria ami the other shows degenerative 
changes 

S Specimens and Material Studied 

In the selection of the niatenal studied there was a large 
series of temporal bones from various animals Human tem¬ 
poral bones were not studied because of the feeling that man} 
of the changes mvoiied were postmortem rather than patho¬ 
logical We studied specimens in which we could show the 
normal stria, the stria in degenerative inherited conditions, 
and the stna of animals w ith acoustic trauma It was decided 
to study the guinea pig chieflv The normal speebnons were 
well stained with hemotoxylm eosin stains and showed all 
structures to be normal For the second group, congenital 
changes, waltxing guinea pigs were used These animals tend 
to run in circles and become deaf The changes in the other 
structures of the temporal bones of these animals were de¬ 
scribed by Lune The deafness and circling is a Mendelian 
recessive characteristic. Seieral specimens of Dalmatian dogs 
also were included 

To show tlie changes of acute acoustic trauma, the temporal 
bones of guinea pigs that had been e.xposed to loud sounds at 
various intensities and frequencies were used The changes 
in the organ of Corti have been reported in a prcidous paper. 
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The specimens studied included the temporal bones of: two 
normal guinea pigs, four waltzing guinea pigs, three guinea 
pigs that had been exposed to acoustic trauma, two Dalmatian 
dogs. 

The studies were carried out in the following manner: 
Every fifth slide of the continuous series of temporal bone 
sections was studied. In case of special interest eveiy slide 
was examined. The results wei'e tabulated on charts in the 
manner illusti’ated in Table 1. 

The most consistent abnormalities found in the stria were 
absence of the basement membrane, and atrophy of the cells 
with complete loss of the normal ai'chitecture. The organ of 
Corti showed changes vaiying fi'om beginning degeneration 
of the outer hair cells to complete destruction of the entire 
structure. Reissner’s membrane in the Dalmatian dogs was 
collapsed and adhered to the sti'ia. 

6. Ohsei'vations. 

An attempt was made to correlate the changes in the stria 
vascularis with the appearance of the organ of Corti and the 
contour of the scala media. In the specimens of the waltzing 
guinea pigs, thei’e was marked atrophy of the stria with a 
scala media of nomal contour (see Figs. 1 and 2). This fail¬ 
ure of the scala media to collapse indicated that only a very 
small poiidon of tlie stria is necessary to secrete a sufficient 
amount of endolymph to preserve the nomal contour of the 
scala media, or that there are other sources of secretion of 
the endolymph. In cases of complete collapse of the scala 
media with atrophy of the stria, as in the Dalmatian dog, the 
utricle and semicircular canals had a normal amount of endo¬ 
lymph in them, raising the question again of whether the bulb 
of the ductus endolymphaticus or the region around the sen¬ 
sory neuroepithelial plaques of the cristae and maculae may 
not have an important secretory function. 

In the waltzing guinea pig, several specimens showed com¬ 
plete degeneration of the sti’ia with a normal organ of Coiin 
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VpmcIji—N umber, slip, cnUoihollnl coUb, tiromboBls 

Extent—Splrol Uparnent (outer wall of Benin media) occupied by the atria. 
tWdth—T/ilcknoa« of atria from BXl to the aarfnee. 
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Pig. 1 Guinea pig; trembler; fourth turn. Note thin atrophic stria vascu 
laris, degeneration of organ of Cortl. normal contour of acala media. 




Pig. 2. Guinea pig (five years old); waltier; third turn. Note: (1) Organ 
of Cortl; (2) absent, stria vascularis atrophic; (3) normal contour of scala 
media. 


only at the helicotrema (see Figs, 3 and 4); but in all exam¬ 
ined specimens, where there was an abnormal organ of Corti, 
there were degenerative clianges in the stria (see Figs. 1 and 
3). In the temporal bones that had been subjected to acoustic 
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Plff. 3 Quine*, pig" > (ill lurn <n>tm aprclDcatlonn tm FIj? 

4) Note (1) Stria Noaculnne i » i w ithin normel jjmlta (S) orpan 

of CortI underffolnjr docenfi i I »« u Ik ibtwl nnu normal contour 

of acala media. 



riC 4 Guinea pIj? «aU*'’r b «b> fnuili lum aprelmeh name na Fig S 
Note <1) Stria Taarularlf* tbhi u» I ninihli t:) nrKan of Corll normal. 
(3) normal contour of ufaln ni«-d»*i 

trauma there was destniction of the orfian of Corti w ith the 
stna normal. In animals «ilh aciiuircd and fnhoiitod chanRes 
of the organ of Corti and stria tho seala media maintained Its 
normal contour. 
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7. Summary. 

A review of the literature on the stria vascularis was made. 
The subject is presented under the headings: bibliographic 
introduction, embrj^ology and histology, function, pathologj% 
material studied, and observations. From repoi-ts in litera¬ 
ture, no constant abnormality of the stria could be found to 
account for any of the clinical entities knoAvn. Original stud¬ 
ies of animal specimens, some with inherited and others with 
acquired abnormalities, are reported. 

8. Conclusions. 

In specimens with inherited changes, abnonnalities in the 
organ of Corti were accompanied by changes in the stria, 
whereas changes in the stria were not necessarily accompanied 
by abnormalities in the organ of Corti. 

In acoustic trauma the organ of Corti may be destroyed 
with a stria of normal appearance. 

In the evaluation of agonal and postmortem changes we 
believe that one can accept changes as pathological in the stria 
and in the organ of Coi*ti if one of these structures appears 
well preserved. 
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In the animal specimens studied no coTistant correlation 
between the changes of the stria vascularis, the contour of the 
scaia media, and the organ of Corti could be found. 

expreii our thJink* to Dr. O.orcc Kelemen for hl« advice and trantla- 
tlbns of the Orrraan artIcJe*. and to Lo^mcI for bar aid Id the com¬ 

pilation of the blblloffTQphy. 
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PROGNOSIS IN TRAUMATIC PERIPHERAL FACIAL 
PARALYSIS* 

Robert C. Martin, M.D., 

San Francisco, Calif. 

The prognosis in lower motor neuron paralysis, of traumatic 
origin, of the Vllth nerve is difficult at best. For that reason 
we submit the various factors involved. These are: first, the 
lustoiy of the paralysis; second, the physical examination; 
and third, the electromyographic study. 

1. Histm-y of the injury, if operative, is of no value, as the 
operator always insists that he has not been near the nei*ve 
and has no knowledge of when or how it was injui’ed. 

In 28 patients there were but two who had operators with 
knowledge of where, how and to what degree the nerve was 
injured. One of these had coagulated the severed ends for 
bleeding, which gave a bad prognosis for spontaneous recovery 
and called for nerve grafting. Gunshot wounds, basal skull 
fi-actures and other trauma such as automobile accident lac- 
ei-ations give no prognostic data, except in patients with a 
large tissue loss and obvious anatomic interruption of the 
neiwe. 

2. Physical examination is of value when the following fac¬ 
tors are considered; 

a. Presence or absence of emotional control (which is 
lost first). 

&. Presence or absence of voluntary motion (which is 
next to disappear). 

•Read at the meeting of the Pnclflc Coast Oto-Ophthalmologlcnl Society, 
Victoria, B. C., Canada, Jlay SO, 1951. 

Editor's Note: This m3, received In Laryngoscope Olllce and accepted for 
publication, June 15, 1951. 
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c. Presence or absence of muscle tone which is tlie last 
to disappear. This is most important and lias proven 
to be the most leliable factor available. If it be lost, 
then interruption of the nerve’s continuity is obvious 
and intervention becomes necessaiy. We have held to 
the plan of waiting surgery for six months on a 
patient who maintains good tonus and our results jus¬ 
tify this. 

d. Response to faradic stimulation has not helped us. 

The end-result in spontaneous recovery is more quickly 
attained and shows as good ultimate results as surgical repair. 
Both the surgical and nonsurgical recoveries show contrac¬ 
tures, tics and associated movements having no relation to the 
time of recovery nor the time or type of destructive or restora¬ 
tive surgery. This is disputed by advocates of early surgical 
intervention. If tonus is poor, one must guard against muscle 
stretching by suitable support of the musculature. Should too 
long a time elapse before functional return it may be necessary 
to restore facial symmetry by fascial supports. Galvanic stim¬ 
ulation of the facial muscles is of questionable value. 

Reliance on the evaluation of the above three factors noted 
In the physical examination resulted in error in one patient; 
f.e., we thought function would return without surgical repair. 
It did not and surgery was needed. 

3. The real purpose of this presentation is to call attention 
to the value of electromyography, reported in some detail by 
Wedell, Peinsteln and Rattle' in Brain, 1944. It is a distinct 
aid but should never be relied on to the exclusion of the phy¬ 
sical examination. 

Electromyograph.v is based on the fact that when muscles 
contract visibly or invisibly on voluntary or reflex effort they 
generate a type of current called a motor unit action potential. 
It is 100 microvolts to I millivolt in intensity; lasts 6 to 10 
milliseconds and varies from 6 to 30 waves per second. A 
motor unit consists of tlie anterior horn cell with its axon and 
the 100 to 160 muscle fibres the n.\on innervates. 
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A denervated muscle shows individual muscle fibi-e twitching 
or fibrillation in a rhythmic manner. This does not occur in the 
facial musculature for from 12 to lU days after deneiwation. 
Voltages I’esulting from this fibrillation are known as fibrilla¬ 
tion action potentials. They show mono- or diphasic spikes up 
to 100 microvolts in amplitude are 1 to 2 seconds in duration 
and repeat a I’ate from 2 to 10 per second. 

These voltage responses are made visible on a cathode ray 
oscillograph and audible on a loud speaker. The visible re¬ 
sponses may be photogi-aphed for permanent records. 

Dr. Eugene Webb, of the University of California Neuro¬ 
surgical Department, who has done all the electromyogi'ams 
for me, has given'me great help by fumishing the follow¬ 
ing outline by which one interpi-ets the electromyographic 
studies: 

“In summarizing the usefulness and technique of employ¬ 
ment of the electromyogi’aph, one may say that the key 
question concerning injuries of a peripheral nerve such as 
the facial generally may be answered more accurately and 
rather earlier than by clinical means alone. The question in 
one’s mind, of course, is, has there been complete anatomical 
interruption, or has there merely been a so-called physiologi¬ 
cal block of nerve impulses to account for the apparent and 
complete paralysis of the involved muscles? In actual practice 
one tends to find wth facial nerve lesions admixtures of vary¬ 
ing degi’ees of these two possibilities. Generally there is some 
anatomical interruption and some physiological blocking to 
account for the clinically complete paralysis. 

“Electromyographic studies may reveal occasional motor 
units under voluntai-y control which are incapable of produc¬ 
ing a detectible movement clinically, but which are incontro¬ 
vertible evidence of continuity of at least some of the 
nerve fibres. Occasionally no motor action potentials under 
voluntary conti-ol are encountered, but they will appear with 
mechanical stimulation of the needle movement and from a 
prognostic standpoint have the same significance. 
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“If no motor action potentials are noted, either with volun¬ 
tary effort or with mechanical stimulation, the presence of 
fibrillation action potentials in large numbers in all muscles 
tested normally suggests complete or near complete mechani¬ 
cal interruption. 

“Not infrequently, cases are encountered in whicli there are 
no motor units appearing under any circumstances, but in 
which fibrillation action potentials, though present, are few 
and quite scaitered. Then it is our feeling that this pattern 
indicates tlmt there is no complete anatomical interruption 
and a further period of obsei-vation is in order.” 

We had arrived at a similar conclusion without the electro¬ 
myograms but welcome them ns an aid in determining the 
validity of our ^vithholding surgeiy. 

There have been four patients we have observed in whom 
the clinical findings regal ding emotional control, voluntary 
motion and the presence of muscle tone indicated the possi¬ 
bility of spontaneous I'einnen.'ation without surgery. We were 
supported by the electromyographic studies of Dr. Eugene 
Webb and report wcovei-j in all. 


case reports, 

. Cate 1: Postoperative faclol iwraljslo (rieht radicol nmutoldeotomy done 
elsewhere on Sopt, 19, 1919) 

When first seen, SepL SI, J9I9. On'ie nere no voluntsry nor emotlonnl 
movements, but there was som n.oetle tone The saraoon wns at n loss 
for an explanation of how or a hero Uio nerve lesion lind occutred. IVe 
advised against Intervention Two m.mlhe later he had electromyopraph 
studies by Dr, Webb, who report, d ' nectroms-ogrnpliy was carried nut on 
tbo frontalis and orbicularis nrls Ao motor action potentials, volunlary 
or Involuntary, were encountered In any needle position. Fibrillation 
notion potontlals Indleallvc of snalomlenl Inlcrrupllon were cncounlored. 
but In extremely email niimbeTS" 

By Dec. 21, 1919. "direrl rauMie reflexes were present In nil muscle 
groups supplied by Ibis nerro and wvro responsive to porcussion.e 

By April, 1960, ho had progressed to complelo recovery of voluntary 
motion but had tics, contractures and associated movements chsmcterlstlc 
of all lesions In contlnully. Tasle on tho onterlor two-thirds of the tongue 
on tbo damaged aide has returned, tearing has censed. The frontalis has 
not returned and never will. 
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Case 2: The second patient had a labyrinthotomy and radical mastoid¬ 
ectomy on Aug. 9, 1950. He had good muacje tone; Impaired but not lost 
taste, plus marked tearing on the operated side. There was questionable 
action In the orbicularis ocull. 

On Oct. 12, 1950, electromyography was done by Dr. B. Webb, who 
reported “electromyographic study revealed viinlmal fibrillation action 
potentials In the trontalls and orbicularis oris. In the frontalis one small 
motor unit voluntary potential was observed. In other muscles tested, 
occasional Involuntary action potentials were observed.” This, did not 
show a complete lesion of Interruption of continuity and his recovery by 
mid-January, 1951, bore out the findings. 

Case 3: This patient was similar and recovered similarly. 

Case 4-' The fourth patient reported had had a radical mastoidectomy 
by me in 1933 when he was eight years of age. A massive cholesteatoma 
was removed. Until the last two years the cavity gave much trouble from 
exfoliated epithelium and the tubal region was and Is wet, though It Is no 
longer troublesome. Nov. 26, 1950, he noted trouble In controlling his 
lips while brushing his teeth. In 24 hours he noticed difBonlty In moving 
the face on the operated side. In 48 hours It progressed to present status 
of Nov. 30 when examination showed: 

f. Good muscle tone. 

2. Questionable flicker of voluntary motion at comer of month. 

S. Tearing moderately Increased. 

4. Direct muscle reflexes not active. 

3. Taste sense absent on anterior two-thirds of tongue on Impaired side. 

The mastoid cavity was clean and no erosions could be found along the 
course of the nerve. 

The slow development of the paralysis suggested on Ischemic lesion, so 
it was decided to wait until electromyograms could be done. This was 
done on Dec. 6, 1950, which was 11 days after onset: "The report showed 
motor action potentials In all muscle groups supplied by the Vllth on tha 
Impaired side. There were no fibrillation action potentials.” This finding 
Is typical of an Ischemic paralysis without interruption of continuity, so 
Intervention was not advised. 

Recovery proceeded rapidly until Dec. 21, 1960, when he was last seen— 
by which time voluntary motion was nearly completely recovered. There 
were a few fibrillary twltchlngs at the comer of the mouth; associated 
movements were minimal and he had regained the use of the frontalis. 

It must here be stated that Sulllvan< and VlolS» (personal commimlca- 
tlon after reviewing this brief paper) do not hold with the opinion that 
electromyography Is of value. Sullivan states, "The Interpretation of elec¬ 
tromyography results is strlcely limited In Bell’s palsy.” He makes no 
comments on traumatic peripheral Vllth nerve lesions. 


CONCLUSION. 

It is felt that electromyography in traumatic lower motor 
neuron disease of the Vllth cranial nerve is an aid in the 
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prognosis of recovery without surgical intervention. Tiie re¬ 
ports of electromyography are only as good as the doctor 
making them. 

Three cases of surgical paralysis and one of ischemic paraly¬ 
sis complicated by an old radical mastoidectomy are presented 
in furtherance of this view. 

The purpose of this presentation is to advocate the full use 
of clinical observation plus electromyography in reaching a 
condusion as to when to operate or defer operation in patients 
suffering from peripheral trainnatlc facial paralysis. 

It is our considered opinion that more nerves will be saved 
to resume their normal function when the above factors are 
carefully evaluated than by hasty surgical intervention by the 
average operator, whatever method ho may use to restore 
physiological function, be it decompression, rerouting with end 
to end anastomosis or ner\’e grafting. 

BIBLIOGRAPHV. 

L tVEDOnx, a.; Ftmsnin, B , aod Pattox, R. B.; The Electrical Acilr- 
Ity of VoIimUirr Uiude In Man Under Normal and Pntboloeleal Condi¬ 
tions. Broln, er;ir8, Sept, 1S44. 

3. Gotsern, J. Q.: Dlacnoatio Contrllmt/ons of Iho Elcctrcmyoenm. 
OaUf. ilea., 73:865, Out, 1960 

3, FsiNSTEnr. B.: The Application of Eaeclromyosrophy to Affections of 
the Facial and Intrfnsto Larmseal .Wia-Ies Proa Soa MCA, 39:817. Oct., 
1946. 

4. Sdixivah, and Snmt J. B.. The Olological Concept of Bell's Polar 
and Its Trisatment Tmn*. Amcr. Otot. Sec., 38:335, 1950, 

6. Vloti:, Ptfbb f- Personal communication. 

384 Post street. 



EXPERIMENTAL POLIOMYELITIS. 


Use of Human Gamma Globulin in 
Tonsillectomized Monkeys. 


J. M. Adams, M.D. ; C. M. Carpenter, M.D. ; 

J. D. French, M.D.; J. J. Pressman, M.D.; 

J. L. Smith, M.D., and S. J. Klein, M.D., 

Los Angeles, Calif. 

The viruses of poliomyelitis produce widespread subclinical 
infection in man, particularly during epidemics. They may be 
detected in recognized cases of poliomyelitis, in mild suspected 
illnesses, and in healthy individuals.^ Neutralization tests on 
human sera show an extensive immunity among the general 
population. "Present figures indicate that there are probably 
at least 100 to 1,000 poliomyelitis infections for every para¬ 
lytic case.”’ It has been recognized for many years that the 
severe cases of poliomyelitis are often associated with stress 
such as pregnancy, strenuous exercise, as well as with sea¬ 
sonal and climatic factors. More recently, the inoculation of 
antigens for prophylactic immunization and surgical proce¬ 
dures, particularly those involving the mouth and pharynx, 
have come into prominence as factors closely correlated with 
the paralytic forms of the disease. 

Inasmuch as human gamma globulin has been shown to con¬ 
tain neutralizing antibodies against the three known types of 

^rom the Long: Beach Veterana Admlnlstmtfon Hospital, LfOng: Beach; and 
the Departments of Pediatrics, Infectious Dlneases, and Surgery, School of 
Medicine, University of California, I^s Angeles. Calif. 
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poliomyelitis virus,’ it is of great interest to learn whether 
concentrated globulin processed from large pools of human 
donors would modify or prevent tlie serious forms of polio¬ 
myelitis, particularly those resulting from tonsillectomy. 

Von Magnus and Melnick* demonstrated an increased sus¬ 
ceptibility to e.xperimental poliomyelitis in tonsUlectomized 
Cynomolgus monkeys subsequently fed virus. Our study was 
designed to determine if human gamma globuiin will modify 
or prevent paralytic poliomyelitis in tonsillectomized Cynomol¬ 
gus monkeys, and if the adnunistration of gamma globulin will 
interfere witii the development of active immunity as deter¬ 
mined by neutralization tests. 

MATERIALS AND ilETHODS. 

Tivo experiments were earned out on a total of sixty-six 
Cynomolgus monkeys, ai-eragmg in weight from five to six 
pounds. Experiment 1 mvolved the use of twenty-two animals 
and in Experiment 2, forty-four animals were used. Both 
experiments were carried out identically except that 1.0 ml. 
of gamma globulin per pound was injected intramuscularly in 
Experiment 1, 2.0 ml. of gamma globulin was employed in 
Experiment 2. The gamma globulin, however, was adminis¬ 
tered in two doses in E.xpenment 2, 1.0 ml. per pound just 
prior to feeding the virus and 1.0 ml. per pound three days 
later. Only twenty-four animals were tonsillectomized in Ex¬ 
periment 2, twelve of winch received globuh'n. Tiventy non- 
tonsillectomized animals served as controls. Ail monkeys were 
tonsillectomized by the snare metliod following the use of ether 
anesthesia. 

Eight hours after tonsillectomy, each animal was fed daily 
for seven days, bread bearing approximately 100PD„ intra¬ 
cerebral doses of tlie Y-SK strain of poliomyelitis virus. The 
tw'enty control non-tonsillectomized monkeys were similarly 
fed. From B.O ml. to 10.0 ml. of blood were obtained for 
neutralization tests from the femoral vein of all animals prior 
to exposure to the virus and during convalescence. Daily 
observations for signs and symptoms of illness wore made. 
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Animals which died were autopsied immediately, and others 
showing evidence of illness were sacrificed at the tennination 
of the experiment. In Experiment 2 only the animals which 
died or were ill were sacrificed. The cervical and lumbar 
enlargements of the spinal cord were sectioned and examined 
microscopically. The criterion for poliomyelitis was the dem¬ 
onstration of characteristic pathologic lesions in the cord, 
such as round-cell infilti'ation of the perivascular and inter¬ 
stitial tissue, desti’uction of neurons and neuronophagia. 

White mice, in groups of eight, were used in carrying out 
standard neutralization tests. The sera obtained prior to 
feeding monkeys viinis were pooled, whereas the convalescent 
sera were tested separately. The technique used was essen¬ 
tially as outlined by Paul and Riordan“ except that the virus 
was incubated with monkey serum for one hour (37° C.) then 
refrigerated over night prior to the intracerebral inoculations. 
The virus suspension was titrated in mice and the dose 
was found to be lO-’ h All mice were inoculated with 50 LD^o 
doses in the neutralization tests. 

RESULTS. 

Experiment 1: Six of the eleven tonsillectomized monkeys 
fed poliomyelitis virus and treated with 1.0 ml. of gamma 
globulin per pound remained normal. Two monkeys developed 
marked paralysis in twelve and seventeen days, respectively. 
Two other animals had fever and questionable symptoms of the 
di.sease. The remaining monkey, the smallest in the group, died 
on the third day after operation without showing clinical evi¬ 
dence of poliomyelitis. At autopsy, no histologic lesions chai’- 
acteristic of the disease were observed in the cord. On the 
other hand, the two animals which had marked paralysis 
showed microscopic lesions typical of poliomyelitis. The exam¬ 
ination of the spinal cord from the other monkeys revealed 
no evidence of the disease. 

Among the eleven tonsillectomized monkeys fed virus and 
not treated with gamma globulin, two developed the bulbar 
form of poliomyelitis, three showed moderate paralysis, and 
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four animflls exhibited questionable signs, including fever. 
Two remained well. Histologic examination of the cord, how¬ 
ever, demonstrated typical lesions in only three cases. 

Thus, unquestionable clinical and pathologic evidence of 
poliomyelitis was obsen'ed among two of the eleven tonsillec- 
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tomized monkeys in the gi'oup injected with gamma globulin 
and in three of the tonsillectomized monkeys which did not 
receive gamma globulin; therefore, no significant difference 
was detected among the two groups. The course of the experi¬ 
mental infection in the two groups is graphically illustrated 
in Figure 1. The average fever record of these two groups of 
animals is shown in Figure 2. 

AVERAGE TEMPERATURES 


gamma globulin 



days after virus feedings 

Fie. 2. This chart shows the averape dally rectal temperatures In the two 
groups of animals In Experiment X. 


Ex^enment 2: Four of twelve tonsillectomized monkeys fed 
poliomyelitis virus and treated with 2.0 ml. of gamma globu¬ 
lin per pound presented symptoms suggestive of the disease. 
In the cords of only two of these was it possible to demon¬ 
strate typical microscopic lesions. The eight other animals 
remained nonnal and were not sacrificed. 

Five of the twelve tonsillectomized monkeys in the group 
that were fed virus and received no gamma globulin devel¬ 
oped symptoms suggestive of poliomyelitis, but the cords of 
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only two of six that were sacrificed and examined exhibited 
pathologic lesions characteristic of the Infection. (See Figure 
3.) Thus, only two in each group of the treated and imtreated 
were proved to have poliomyelitis. 

None of the twenty unti-eated, non-tonsillectomized monkeys 
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fed poliomyelitis vims developed typical symptoms of the 
disease. One had temporary weakness of a single extremity 
and was sacrificed together with six others from tlie group. 
No evidence of infection with poliomyelitis was detected in 
their spinal cords. 

The characteristic spinal cord lesion of experimental polio¬ 
myelitis in monkeys consists of perivascular and interstitial 
round-cell infiltration with neuronophagia and neuron destruc¬ 
tion. These changes aio illustrated in the accompanjdng Fig¬ 
ure 4. 

The pooled sera from the normal monkeys showed no evi¬ 
dence of protection of mice against the Y-SK strain of polio¬ 
myelitis virus. On the other hand, the convalescent sera from 
the tonsillectomlz^, infected monkeys, including the treated 
and untreated groups, suggested a sparing effect. The serum 
from the non-tonsillectomised monkeys fed virus failed to 
protect mice. 

The question of the devolpment of active immunity follow¬ 
ing the use of gamma globulin is partially answered by the 
results of the mouse neutralisation tests on the convalescent 
blood samples of the eight animals in Experiment 2 which 
received 2 ml. of gamma globulin. At the 21 day period, these 
tests read as follows; 4/8, 2/8, 1/7, 2/8, 2/8, 4/8, 8/8, and 
2/8. At the 80 day period the same tests read as follows: 6/8, 
4/8, 8/7, 4/8, 3/8, 4/8, 6/8, and 5/8. Tlie pool of serum on 
these animals prior to infection was 7/8 at 21 days and 8/8 
at 80 days. 
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The titration of the gamma globulin in mice for neutralizing 
antibodies against the Y-SK sti-ain of poliomyelitis virus indi¬ 
cates a satisfactory titer by the mouse neutralization method 
in the gamma globulin used in these experiments. 

The Y-SK sti'ain used in these experiments is a Lansing 
type of virus, being a homotypic sti’ain. 

DISCUSSION. 

The results of these experiments point out that either one 
or two ml. per pound of body weight of human gamma globulin 
intramuscularly failed to modify or prevent paralytic polio¬ 
myelitis in CjTioinolgus monkeys. Although the dosage may 
be considered large, it is evident that larger doses will be 
required to demonstrate a significant sparing effect. The 
amount of virus required to produce the paralytic form of the 
disease by oral feeding may be an important factor in this 
result. The gamma globulin might have shown evidence of 
protection if smaller doses of virus had been introduced intra- 
cerebrally. 

Failure to induce experimental poliomyelitis in twenty con¬ 
trol non-tonsillectomized animals by the same oral feedings 
of virus indicates a significant difference between this group 
and the four other groups of tonsillectomized monkeys which 
include foi’ty-five animals. Nine animals in these latter four 
gi’oups, or twenty per cent, developed proven poliomyelitis. 
The mouse neutralization tests which were almost completely 
negative in the control gi’oup fed virus but not tonsillectomized 
would indicate that we failed to produce the disease in any 
form in these animals. 

Von Magnus and Melnick^ showed thirteen of fourteen (93 
per cent) monkeys developed poliomyelitis after having been 
fed virus following tonsillectomy. In their control animals, 
two of fifteen (13 per cent) were positive. In a pharyngeal 
spraying experiment, Sabin® failed to infect eight Rhesus mon¬ 
keys after tonsillectomy, but he did show that when inoculated 
in the tonsillopharyngeal region poliomyelitis developed with 
greater frequency than when inoculated intra-abdominally. 
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Intracutaneously, or subcutaneously. Several works'*’ failed 
in various experimental studies, involving tonsillar areas, to 
produce disease in Rhesus monkeys; but Burnet, Jackson, and 
Robertson” infected nine of nineteen Cynomolgus monkej's 
with swabbing; experiments. 

Recently, Rhodes and Clark” repoided that both placental 
and plasma gamma globulms contain Lansing antibody and 
that in mice the 50 per cent neutralizing titer was 10-’ ’. They 
also showed a significant sparing effect w'hen inoculated in 
mice 24 hours before a cerebral challenge of Lansing: virus. 

It does not seem necessary to review the controversial tonsil- 
poliomyelitis problem wliicli has been summarized in several 
recent reports.*''* 

Aycock' has pointed out that there are many other possible 
contributing factors as imporiant as tonsillectomy in increas¬ 
ing the susceptibility to pohoiin elitis both ns to fre< 3 uenc>' and 
severity. Some of these factors might be briefly mentioned as 
reports in the literature' " ii.'bi.ate and include pregnancy, 
over-exertion, inoculations for seme immunization, and opera¬ 
tions each plajing a significai-t ni'c in the increased suscepti¬ 
bility to the paralytic foims of poliomyelitis. 

Parenthetically, it should lie >«-nphnsized that poliomye¬ 
litis is a widespread diseac, fo the most part benign and 
trivial, often being subchuic d and uiat tiie degree of severity 
is determined, not so mud . tiiv circumstances of exposure 
to the virus, but by factoi-s ubiu:' riako for increased suscep¬ 
tibility in a certain few of tii. Oianv who are e-xposed. When 
faced with a decision in tliw i,ntloi. it should be bonie in 
mind that we are unaware of li e cucumstances of exposure 
and should do all we can to prevent or delay any pi-occdure 
which might increase the susceptibility of our patient. 

SUMMARY AND CONCLUSIONS. 

1. Concentrated human gamma globulin was used in an at¬ 
tempt to modify or prevent experimenial poliomyelitis in 
tonsillectomized Cynomolgus monkeys. In two groups of mon- 
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keys in which doses of 1.0 ml. and 2.0 ml. of gamma globulin 
pel* pound were administered, no significant differences were 
obseiwed in the treated and untreated animals. 

2. Mouse neutralization tests were perfonned on foidy-six 
of the surviving animals. The tests failed to show evidence 
of poliomyelitis antibodies in thii-ty day specimens from the 
oon-tonsillectomized conti’ols; however, these tests do show 
some evidence of antibody production in animals that were 
tonsillectomized and given gamma globulin. 

3. Incidental to these observations, it was determined that 
an attack rate of twenty per cent (nine of forty-five monkeys) 
occurred in the tonsillectomized animals, whereas in the non- 
operated control group of twenty monkeys fed the same virus 

in an identical dosage, no poliomyelitis developed. 
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PAPILLOMA OF THE LARYNX WITH EXTENSIVE 
LUNG INVOLVEMENT. 

John A. ICirchner, M.D., 

New Haven, Conn. 

The propensity of papilloma of the larjTix in children to 
recur and proliferate after removal is a source of great inter¬ 
est and considerable chagrin to the otolaryngologist. The 
slightest trauma, even sponging with gauze, seems to promote 
the spread of these gi-owths. Most of the extensions are above 
the glottis along the lines of instrumentation, wlule the rela¬ 
tively infrequent subglottic extensions occur mostly along the 
tracheal stoma in patients wearing a tube. There are cases 
on record, however, of more diffuse disseminations from pri¬ 
mary laryngeal lesions,^-' and of papilloma of the tr’achea, 
with or without involvement of the larynx.'*-® 

Since 1922, with Ullmann’s pioneer work in transplanting 
human laryngeal papilloma,*® investigations have suggested 
that it is not a tr’ue neoplasm but is the result of a virus 
infection. This theory is suppor-ted by several features of 
Ullmann’s original work and by subsequent observation by 
others of these and other papillary lesions. Ullmann succeeded 
in growing small, flat warts on the skin of his arm and on 
the mucosal surfaces of dogs by inoculation with papilloma 
removed from the larynx of a young boy; then, using the 
warts on his arm as donor areas, he tr’ansferred the lesions 
to the skin of a human volunteer. On this second transfer the 
incubation period was shoifened by half and the virulence of 
the etiological agent increased to such a degree that the result¬ 
ing lesion required surgical excision. Finally, using a bacteria- 
free infiltrate, he effected transfers in two of six attempted 
cases. 

Editor’s Note: This nis. received In EaryiiBOHcope Ofllco and accepted for 
publication, July 15, 1951. 


1022 



KmCHNER; PAPILLOMA OF I^YNX. 


102S 


Papillary lesions of other parts of the human body, such as 
venereal condylomata and plantar n’srts, occur in association 
e with clironic inflammation. Jarvi” I'eported a papilloma of 
the maxillary sinus whose cells contained acidophilic intra- 
cytoplasmic inclusion bodies with mucus mantles, quite char¬ 
acteristic of a virus infection. Intranuclear bodies have been 
described in plantar warts, but these may represent products 
of degeneration. Soma extremely interesting work in the pro¬ 
duction of papilloma in animals with recovery of the virus 
has been done.”-” 

On the other hand, thei-e appears to be a definite endocrine 
influence on the course of laryngeal papilloma. They tend to 
disappear spontaneously at puberty and hare responded to 
local estrogen therapy by Broyles.” Holinger” reports an 
interesting case of papUloma of the larynx in a woman, which 
regressed during each of three pregnancies, then recurred 
with the onset of menstruation each time. 

The following case is furtlier evidence, in my mind, of a 
virus etiology of laryngeal papilloma. It is diSicult to believe 
that so extensive a proces-s could have been caused by any¬ 
thing but an infection. 

A Beten-year^ld colored fera-tl^ riint lo the E. N, T. Clinic Jobns 
Hopldnu HoBpltkl, rearing a tnn.h''Oforo% tnbo which had been In place 
for two and one-balX years A* fouj one half year* of ape, she had 
developed hoar8ene*B which j»ropre''s(d to aphonia and dyspnea. Her 
famny physician made a cheftt \ f-i\ anil blood test, both of which were 
reported nonnaL She was ref-»rr>-<I to an otofaryngolofilst who performed 
a tracheotomy and removed tlt'-u*' fi'im thf* Jorynx which proved to bo 
equamoas pspJllonja. He reino<'»d tbi- every three vreoke for the 

next two and one-balf years, at whith (Itne the fnmtiy left the cjty. 

On her first admission to otjr ho»pn'il fbe had a productive congb. 

. which had been pre.sent from the time of the tracheotomy There was no 
history of any other childhood dlsejse Thue v,ere moist rales at both 
lung b&aCB and fluoroscopy showed Incioased bronchovaacular markings. 

Laryngoscopy on admlssfon showed estenst^o papillomatosis of Iho 
Inrynx and pharynx The gfottie ch/nk was eomplelely occluded and the 
tlswe proved to be squamous poplUomn The patient’s cough seemed to 
be worse when she was obliged to broathc entirely through the tmeheot' 
omy tube, ond she expressed a dealro to have the glottic chlnfe kept clear 
enough to allow for exchanpo through the upper air passape* with the 
tube completely corked. This wa» accomplished by sownvl removals nl 
the papilloma during her hospUnllsatlon, and the airway was quUo nde- 
Quate at the time of her discharge She roiumpd to the El N. T. and 
Pediatric* Dispensaries at one-monib jnterraJa and was larynxoscoped 
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under general anesthesia at each visit so that an adequate airway was 
maintained by removal of small bits of tissue. The general condition of 
the larynx gradually Improved. On one visit, seven months after Initial 
admission, she was found to have a temperature elevation (99.4°) and an 
Increase In the basal rales. A chest X-ray was made and It revealed the 
multiple cystic areas shown In Fig. 1. One month later, she developed 
right middle and right lower lobe pneumonia, which cleared up on sulta- 



Flg 1 Multiple cystic areas In both lung flelds Three years previously, 
at time of onset of hoarseness and dyspnea, lungs uere reported normal by 
X-ray examination. 


dlazlne; she was then started on a dally maintenance dose of this drug 
Seven months later, on one of her regular tiBlts to the Pediatrics Clinic, 
she complained of some Increase of dyspnea; fluoroscopy showed a fluid 
level in the left chest, which was thought by the Interne on duty to be 
empyema. His attempt to aspirate this fluid produced a sudden respira¬ 
tory crisis with left-sided pneumothorax. She was given oxygen and an 
attempt was made to relieve the air pressure by a second thoracentesis, 
but this resulted in tracheal obstruction with cessation of respiration 

Autopsy revealed an almost unbelievably extensive Involvement of the 
trachea, bronchi and lung by various sized nodules and cavities. It was 
hard to believe that this condition could have been compatible with life 
as long as It had. The huge nodular mass nearly fllllng the lower trachea 
was the immediate cause of the fatal tracheal obstruction. On gross 
examination, the solid masses appeared to be made up of the same tissue 
which filled the larynx. This was also true of the tissue lining the walls 
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of the cavities. Microscopic examination verified this Impression, reveal¬ 
ing small peribronchiolar nodnleB made np of sQQamous cells (see Flp. 3). 
larger masses of squamous cells and large cavities lined by typical 
squamous papilloma (see Fig 4) Identical vrlth that in the larynx. No¬ 
whore was there any morphological evidence of malignancy. 



Flff. 2. Aatopaj »iM-cJnn»n ff ii ' ' '1 ’une» «howJnc masses of papll- 

lonja InTolvlnc the larm*. btvji '‘g- trachea, bronchi and lang paren¬ 
chyma. The large cavllle* arc ’in*-l \ - . » » hlcb It IdonUcal, both grofaly 

and raicroscoplcally, with iha’ n t n 

L •iDfON 

Since no involvement of tin nulrr.onaiy lymphatics or blood 
vessels ivas reported in tins cast*, I feel that two mechanisms 
were involved in the pathojrenesis of these lesions: 1. aspira¬ 
tion implantation, 2. development tn situ. By the former 
process, small particles becoming detached from the growth 
in tlie larynx, from time to time, could be aspirated out into 
the bronchial tree to a point distal to the effective action of 
the cough meclianism, where they could lodge, attack the 
bronchiolar epithelium by means of their virus laden tissue 
juice and produce an area of metaplasia which would develop 
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Flff, 3. X>ow-power view of the small peribronchiolar nodules. These are 
composed entirely of squamous cell aegreeatlons Identical with those In 
the larynx. 
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jnto a nodule of squamous tells. Thjs would account for the 
distally located peribronchjolar nodules since larger particles 
would not by-pass the bronclu and would easily be coughed 
out. Fig. 6 shows a broncliiole whose wall has become dis¬ 
torted and replaced by masses of squamous epithehnm. Its 
lumen shows columnar ciliated epithelium around half the 
circumference, the other half being a low cuboidal ciliated 
epithelium continuous with the squamous epithelial mass mak¬ 
ing up one of the nodules The lumen of this bronchiole if 
followed further proximally and distally would probably show 
a point where this particulai nodule started to grow, probably 



FlC B ifaat of paplllomti irt >iv(,ik from woll of bronchlola Thl« particu¬ 
lar nodulr probablT develoimd rr,n, r fraemrnt aaplrated from the larrni. 
iDUlAtlnfc th« proceii projciinn* ui li»f«t to pJ*n© of tbtfl iftctlOTi. 

a tiny particle of tumoi wliicji iiad been aspirated from the 
larynx. Altliougli we were not able to demonstrate a plug of 
papilloma lying free in a small bronchus, Hitz and Oesterlin' 
reported a case in which a small bronchus was occluded in tills 
manner, and in which nodules of squamous cells tvere found 
in the parench)Tna. Our case, how-ever, showed one striking 
difference from the one they reported, in that they found no 
tumor in the lower half of the trachea or larger bronchi. It is 
the presence of the latter lesions tliat makes me believe that a 
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second mechanism, namely, development in situ, was operative 
in 'this case. This maj'- have been a generalized lai’yngoti’a- 
cheobronchitis of vinis origin, with the laryngeal and pulmo¬ 
nary lesions developing concomitantly; however, the nomal 
chest film prior to tracheotomy; the fact that the cough had 
not developed until after the tracheotomy, and the failure of 
fluoroscopy on hospital admission two and one-half years later 
to show anything more than prominent bronchovascular mark¬ 
ings, lends weight to the impression that the lung lesions 
developed after those in the larynx. A more likely explana¬ 
tion seems to be that the tissue juices being released from the 



papillaiy growths in the larynx by trauma from cough or 
instrumentation could easily invade the tracheobronchial sys¬ 
tem by aspiration and attack ceiiain portions of the epithelial 
lining, eliciting a response characterized by the formation of 
papilloma. After the masses of papilloma attained a certain 
size, the central portions became necrotic and sloughed out 
as shown in Fig. 4, leaving a cavity. Intervening stages of 
this process are suggested by Fig. 6. 
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As a concluding suggestion, we should be aware of the pos¬ 
sibility of lung involvement in every case of chlldliood papil¬ 
loma of the larynx we see. Pulmonary' e-xtensions of a lesser 
degree than that reported above may be more common than 
we realize since this disease is usually self-limited and can 
seldom be investigated as thoroughly as was this case.' 

I eiprc«5 my appreciation to Dr S J. Crowe and Dr. E. N. Broyle* for 
allowinff me to report thfa case which I saw during my residency at Johns 
HopUns Hospital. 
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A CASE OF RECEDING CHIN AND HUMP NOSE 
WITH CORRECTIVE METHOD * 

Albert P. Seltzer, M,D., 

Philadelphia, Pa, 

The combination of a receding chin and a prominent hump 
nose gives a facial contour sometimes known as bird-face, 
wliich may be veiy defonning when either is present even in 
a moderate degree. 

This irregularity of the facial features is usually congenital 
and developmental. The exact cause of the condition is not 
entirely clear, though in some cases there is a strong hevedi- 
taiy influence as seen in similar features tlu'oughout the 
family. Experimental study on animals, on the other hand, 
has demonstrated that growth of the mandible can be varied 
by the administi'ation of estrogens. Tliis result is manifested 
as an arrest of gron^th in the anteroposterior direction. It is 
well known that changes take place in bone gi’e^wth in acro¬ 
megaly where there is disturbance of hypophysical function. 

The mandible, like most of the other bones of the skull, 
has a membranous rather than a cartilaginous origin. The 
only cartilage that enters into the early structure of the 
mandible is known as Meckel's cartilage, which is derived 
from the fii*st branchial ai-ch of the embryo. This narrow 
strip of cartilage is suiTounded by embryonic mesenchymal 
membrane and extends the entire length of the part which 
becomes the lower jaw. The proximal part of Meckel’s carti¬ 
lage gives rise to the incus and the malleus of the middle ear. 

•Presented In part before the Philadelphia iJirynE'ologlcal Society of the 
College of Physicians and Surgeons, March 6, 1951, Philadelphia, Pn. 

tBh-om the Otolaryngologic Service, Graduate School of Medicine, Univer¬ 
sity of Pennsylvania, Philadelphia, Pa. 

Editor’s Note: This ms. received In Larj’ngoscope Office and accepted tor 
publication, March 11, 1951. 
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About the thirty-ninth embryonic day (15 mm.), centers of 
ossification can be distinguished in the mandibular tissue. 
Bony growth goes on to enclose the anterior two-thirds of 
Meckel’s cartilage, while that portion of the cartilage that is 
associated with the ramus does not become a part of it but 
undergoes fibrosis and finally forms the sphenomandibular 
ligament At the distal end, or the symphysis, the two halves 
are at first united by fibrous tissue, which ossifies later. 

The appearance of the small chin may be due eitlier to limi¬ 
tation of growth of the anterior extremity of the mandible, or 
to lack of development in the posterior third of the body. As 
a rule, one or two small bony eminences develop on the ante¬ 
rior surface of the dun itself, and when these are absent 
there is a somewhat receding dun line; but more often, tills 
chin contour results from lack of full development, either at 
the angle of the ramus or in the neck of the condyle. 

The profile line of tlie chin depends essentially on tlie angle 
of the ramus. Dentition notably alters the size of the angle 
present at birth, and growth at this time tends toward a 
marked change In the mandible After the eruption of the 
first teeth, the angle of the ramus with the body of the man¬ 
dible is about 140 degrees, but after mature growth this 
becomes more nearly a right angle. 

The unesthetic effect of tl.e combined prominent hump nose 
and the receding chin is veiy evident The profile line is 
markedly altered to appear m many instances as a right angle 
at the nasal tip, and in exti-emi cases it may be more acutely 
angled. With this abnormality in the case presented here 
there is verj’ evident facial as.'mmetry, involving also the 
detail of the ex-temal nose. There is slight lowering of the 
left comer of the mouth, and a degree of ptosis of the right 
eyelid, together w-itli very slight internal strabismus. 

The history of the case reported is that of a young girl, 
16 years of age, said to be somewhat slow in her mental reac¬ 
tions but already in high school and apparently doing passing 
work, although this is difficult to determine when pupils arc 
advanced according to age rather than according to the mcas- 
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ui'e of their actual ability. The birth was noiTnal, not diffi¬ 
cult, nor instrumental. She was a rhachitic baby and as a 
young child was always considered “frail”; she had measles 
at five years of age, followed by an attack of infantile paraly¬ 
sis at eight. The left side was affected during the acute 
attack but with no resulting signs at the present time. 

The girl did not wish to have the corrective operation, 
although she was conscious of being unpleasantly conspicuous 
in appearance, and of the habit of the neighboring children 
calling her taunting names and jeering at her on account of 
her facial characteristics. She was careless of her personal 
appearance, not dressing neatly or becomingly, and preferred 
to stay by herself as much as possible, rather than share any 
social life. The mother of the girl sought the operation for 
her daughter and was insistent on having it done, since she 
was greatly embarrassed when in public with the daughter. 
People stared at them, and the mother felt that she, too, was 
being under criticism; that the girl’s appearance was a reflec¬ 
tion upon herself. This was apparently the motivating idea 
in requesting that the plastic operation be caiTied out. 

To determine just Avhat changes were necessary to secure 
a suitable esthetic facial contour, a plaster mask was made, 
upon which the desired designs were sculptured, and it was 
used in performing the actual operation. 

Although this is not customary, the pi*ocedure of removing 
the hump and installing the chin implant was carried out 
under general anesthesia, since the patient was inclined to be 
uncooperative, making a local anesthetic alone inadvisable. 
The entire correction was done as a single stage operation. 

With the patient under the general anesthetic, for which 
ether was used, the external nose was infilti’ated in the usual 
manner with novocaine (procaine) and adrenalin to insure 
hemostasis. The primary inti’anasal incision was made on 
the left side with a Bard-Parker No. 11 blade, cutting along 
the intranasal ridge from its outer extremity toward the sep¬ 
tum, and taking pai-ticular care not to puncture the skin as 
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the knife advanced upward between the low er and upper car¬ 
tilages When the knife w as w Ithdran n, a small gauze sponge 
was inserted to check bleeding, and this first step was re¬ 
peated on the right side A Joseph double-edged knife iias 
then used on the left, througli the incision already made, to 
undermine the skin ovei the nasal dorsum, and repeated on 
the right side. The penosteum of the nasal bones was next 
elevated to make a small pocket nsmg a McICentj' sharp ele¬ 
vator, followed by insertion of a periostea! elevator, nitli 
which the periosteum over the entire hump was separated 
from the underljing bone When the right side had been 
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treated in a similar mannei b c ekvntion of the penosteum 
over the bony dorsum was coinplct A button-end knife was 
then inserted into the incision mio cictended upward under 
tile penosteum to the upper boixler of the nasal bones and the 
blade then carried downwaid over the entire dorsum until 
its tip appeared in tlie incision on the right, from which point 
it was continued further downward, nearlj to the septal tip 
where the direction was changed to follow tlie lower border 
of the septum, until the antenor nasal spin was reached 

For removal of the bon> hump, right and left bajonet saws 
were used, one on each side, so placed as to separate the 
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hump at the predetermined level, in order to secure an esthe¬ 
tic facial contour. The separated hump bone was removed 
through the incision with hemostatic forceps, and the remain¬ 
ing edges smoothed vdth a rasp, followed by trimming off 
the dorsum of the septal cartilage to follow the profile of the 
new line of the bridge. 

The familiar rule that narrowing the bridge is always nec¬ 
essary on removal of the hump was followed. Tliis step was 
accomplished by sawing through the anterior maxillaiy proc¬ 
esses on both sides and pressing both bone fi-agments into 
position with the thumb and finger. 

In addition to narrowing the hump, the nose had to be 
shortened and the tip suitably sculptured. This required re¬ 
moving a triangular section from the lower border of the 
septum and excising a naiTow strip along the lower border 
of the upper lateral caiTilage, which was done with curved 
scissors. 

To narrow the tip, a segment of the angle of the lower 
lateral cartilage was freed by making a circular incision just 
inside the vestibule and undex’mining the skin both on tlie 
external and vestibular sides of the cartilage. The amount of 
cartilage removed from the angle in thiS' step detei-mines the 
final width of the reconstructed nasal tip. 

After all of the parts were molded into the desired position, 
a dressing of two strips of adhesive was applied, one over the 
dorsal surface of the tip and the other over the lower nasal 
surface, with the ends of the two bands crossing at right 
angles on either side of the nose. Over, this adhesive strap¬ 
ping, a cast of dental mold compound was fitted and lined 
with a pad of soft cloth to prevent skin irritation. The cast 
was finally strapped on with narrow strips of adhesive, placed 
across its upper part and at its lower extremity, from cheek 
to cheek. 

For correcting a receding chin a number of different sur¬ 
gical methods have been used, the choice depending largely 
upon the degree of the distortion and upon the angle of the 
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ramus. In this case, no bone surgery Tvas used, but the lack 
of prominence of the cliin line was filled in by insertion of 
the bony hump tissue which was removed from the nasal dor¬ 
sum. Preserved cartilage, minced cancellous bone and a num¬ 
ber of other materials have been used ns implants in such 
cases. 

The operation was begun with a Bard-Parker No. 15 blade, 
by making an incision of about one-fourth inch in length In 
the slight fold that appears just beneath the tip of the chin, 
when the head is flexed on the chest. More often, it is the 
custom to make the incision for this operation in the depres¬ 
sion on the anterior surface of the chin, just below the lower 
lip. Through this small incision a bed was made for the graft 
by undermining the. periosteum to foim a pocket of the re¬ 
quired size. Tlie ginft was then inserted and carefully manip¬ 
ulated manually so that it lay on a position over the front of 
the chin (not over the tip) to make an esthetic curve, and so 
improve the profile contour. The skm was sutured and a sim¬ 
ple dressing applied. 

Such cosmetic opeintions are nearly always concerned with 
an emotional factor. This young girl now appears more like 
her school companions, and instead of feeling ns though she 
irere a curiosit}’, end preferring to avoid others, and neglect¬ 
ing her personal appearance, she now is quite particular 
pbout her toilet and dress, g-ics to tlic hairdresser and uses 
facial cosmetics, with the result t/iat her whole social life is 
changed by being included instead of being shunned. Her 
mother fa greatly pleased to find that there has been such a 
satisfactory result following the corrective operation. 

Tliis case furnishes one more testimonial to the saying tliat 
"every human being has a nght to look human." 
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HONORARY DEGREE TO DR. JULIUS LEMPERT. 

The first honorai’y degree of Doctor of Medicine to be be¬ 
stowed upon an otologist by the venerable Karolinska Mediko- 
Kurugiska Instituet (Caroline Medical Surgical Institute), of 
Stockholm, Sweden, was given to Dr. Julius Lempert, of New 
York, on May 30, 1961, for his contributions to otology. 

The awarding of degi'ees took place in the Stockholm Town 
Hall, one of Europe’s most beautiful arcliitectural structures. 
In strict dignity and formality. Prof. Arvid Wallgren offi¬ 
ciated at the presentation ceremony. The degi-ee was awarded 
to Dr. Lempert in appreciation and admiration by the faculty 
of this renowned institution for his surgical contributions and 
for his teaching of others in the advancement of otologic 
surgeiy, particularly to those members of that department of 
the Caroline Institute. 

Dr. Lempert’s friends throughout the world are delighted 
to learn that he has received one of the most distinguished 
honors in medicine. 



AMERICAN COLLEGE OF SURGEONS PROGRAM 
FOR 1951 SAN FRANCISCO CLINICAL CONGRESS, 
MARK HOPKINS HOTEL. 


Otolaryngology Section. 

AFTERNOON SESSIONS 

Tuesday, November 6, 3;30 to 5:00 p.m. 

SympoBlum on ^*TREATMENT OF LARYNGEAL PARALYSIS" 
"INTRALARYNOEAL APPROACH.” 

William C. Thomell, M D, FACS. Cincinnati. 

"EXTERNAL OPERATION." 

DeGmaf Woodman, Jf.D. E.A C.S , New York. 

"MANAGEilENT OF CICATRICIAL STENOSIS OF LARI'NX," 
Robert G. McNaugfat, U D San Francisco. 

SUMMARY 
By the Chalrmatu 

Wedn««day, November 7, 3:30 to 6 00 p.m, 

“CLINICAL EVALUATION OF DJVINESS" 

David D. DeWeeae. UD. Porilaml. Oregon 

DiaccBsors: 

George L. Pattee, M \> Denver 
Albert J. Lnbln. M D san FrtuicUco 

"THE NERVE-DEAF CHILI* ' 

Victor Goodhlll, M.D.. F A i' ^ Lo* Aucoles. ^ 

DlBcussora; 

Paul J. Moaes, M.D Sn'‘ Ki,*n*'.3CO 
Mrs. Spencer Tracy, Ia)-* Anselr*: 


Thuroday, November 8, 1:30 to 3:00 p.m. 

Sympoalnm on "JIANAOEjrENI OE FAri.U. rAR,U.YSIS." 
'■BELL’S PALSl'.’’ 

nobert a Itartln, 51 D., San Finnclnco 

"TRAEMATIC LESIONS OF THE FACIAL NEIIVE." 
Frank D Latbrop, M.D.. FJV C5S . Uoalon. 

SUJI5IAR5’ 

Sterlinc Bunnfll. 51-0. San FmnclacO. 
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EVENING SESSIONS 


Tuesday, November 6, 8:30-10:30 p.m. 

Symposium on "HEAD AND PACE PAIN.’ 

“PAIN OP SINUS ORIGIN.” 

Harold Owens, M.D., P.A.C.S., Los Angeles. 

"PAIN DUE TO AUTONOMIC DYSFUNCTION." 

Neill F. Goltz, M.D.. St. Paul. 

"PAIN DUB TO INTRACRANIAL DISEASE." 

Howard C. Naffzlger, M.D., F.A.C.S., San Francisco. 

"PSYCHOSOMATIC ASPECTS OF HEAD AND NECK 
DISCOMFORT." 

Knox H. Finley, M.D., San Francisco. 


Wednesday, November 7, 8:30-10:30 p.m. 

Symposium on “FACIAL INJURIES.” 

"FRACTURES OP THE NOSE." 

Jay Gilbert Roberts, M.D., F.A.C.S., Pomona, California. 

"FRACTURES OP MAXILLA." 

Claire L. Stralth, M.D., P.A.C.S., Detroit. 

"FRACTURES OF MANDIBLE.” 

Reed O. Dlngman, M.D., P.A.C.S., Ann Arbor. 

"ASSOCIATED FACIAL LACERATION." 

William C. Huffman, M.D., F.A.C.S., Iowa City. 


Thursday, November 8, 8:30-10:30 p.m. 

Symposium on "CARCINOMA OF THE LARYNX.” 

"CARCINOMA OP THE LARYNGO-PHARYNX.” 

Lewis P. MorrlEon, M.D., San Francisco. 

"CARCINOMA OP LARYNX WITH CERVICAL METASTASES.” 
Walter P. Work, M.D., San Francisco. 

“X-RAY THERAPY." 

L. Henry Garland, M.D., San Francisco, 

SUMiLARY 

Louis H. Clerf, M.D., P.A.C.B., Philadelphia. 
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HEARING AIDS ACCEPTED BY THE COUNCIL ON 
PHYSICAL MEDICINE OF THE 
AMERICAN MEDICAL ASSOCIATION. 

September 1, 1951, 

Andicon Models 400 and 416. 

Manufactunsr; NatloniU Earphone Co, Inc.. :0-12 Shipman Sh, Norr- 
ark J, N. J. 

Audivox Model Super 67, 

Manufaotnrar; Andivoi, Inc., !60 W. I4th St,, Now York 11, N. Y. 

Aurex Model F and Model H. 

Manufacturer: Aurex Corp. 1117 N. Fmoklln 8L, Ohlcajo, Ill. 

Beltone Hannony Mono-P:ic; Heltone Symphonctto; Beltone 
Mono-Pac Model M. 

Manufacturer: Beltone Hearl-j; aJJ Co. 14(>0 W. ISlb St, Chicago, BU 

Cleartone Model 600; Cleart'i.„ Regency ModeL 
Manufacturer: American Souad ’^oducca. Inc., 2454 S. Michigan Are., 
Chicago 16, HI. 

Dahlberff Model D-1. 

Manufacturer: The Dohlber;: Co. 2'.r‘' Lnko St, Chicago 16, Dl. 

Dysonic Model 1. 

Manufacturer: Dynamic Hearn k vi 1 Pjccbnnpo Pl,^ New York 5, 
N. Y. 


Electroear Model C. 

Manufacturer; American Eaipho. o '"o inc., 10 Ea«t 43rd St, Now 
York 17, N. Y. 

Gem Hearing Aid Model V-^i5: Gem Model V-60. 

Manufacturer: Gem Ear Phone Co. Inc, 60 W. 23tti St, New \Qrk 1. 
N. Y. 

Maico Atomeer; Maico UE-Atomcer; Mnico Quiet Ear Models 
G and H Maico; Maico Jtodel X 
Manufacturer: Maico Ca.» Inc., 21 North Third St, Minneapolis 1, .Minn. 
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Meai’s (Ciystal and Magnetic) Aurophone Model 200; 1947— 
Mears Aurophone Model 98. 

Manufacturer: Mears Radio Hearing Device Corp., 1 W. 34th SL, New 
York, N. Y. 


Micronic Model 101 (Magnetic Receiver) ; Micronic Model 
308; Micronic Star Model. (See Silver Micronic.) 

Manufacturer: Micronic Co., 727 Atlantic Ave,, Boston 11, Mass. 


Microtone T-3 Audiomatic; Microtone T-5 Audiomatic; Micro¬ 
tone Classic Model T9; Microtone Model TIO; Microtone 
Model 46. 

Manufacturer: Microtone Co., 4602 Nicollet Ave., Minneapolis 9, Minn. 

National Cub Model C; National Standard Model T; National 
Star Model S; National Ultrathin Model 504; National 
Vanity Model 506. 

Manufacturer: National Hearing Aid Laboratories, 815 S. Hill St., Lo& 
Angeles 14, Calif. 

Otarion Model E-IS; Otarion Model E-2; Otarion Model E-4; 
Otarion Models F-1, F-2 and F-S; Otarion Model G-1 
(Whisperwate). 

Manufacturer: Otarion Hearing Aids, 159 N. Dearborn St., Chicago, HI. 


Paravox Model J (Tiny-Myte); Models VH and VL (Stand¬ 
ard) ; Paravox Model XT (Xtra-Thin); Paravox Model 
XTS (Xtra-Thin) ; Paravox Model Y (YM, YC and 
YC-7) (Veri-Small). 

Manufacturer: Paravox, Inc., 2056 E. 4th St., Cleveland, Ohio. 


Radioear Permo-Magnetic Multipower; Radioear Perrao-Mag- 
netic Uniphone; Radio Ear All Magnetic Model 56; 
Radioear Model 62 Starlet; Model 72. 

Manufacturer: E. A. Myers & Sons, 306 Beverly Rd., Mt. Lebanon, Pitts¬ 
burgh, Pa. 


Rochester Model R-1; Rochester Model R-2. 

Manufacturer: Rochester Acoustical Laboratories, Inc., 117 Fourth St., 
S.W., Rochester, Minn. 
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Silver Micronic; Silver Micronic (Magnetic and Crystal) 
Models 202M and 202C. (See lilicronic.) 

MAnuftcturcr: MIcroalc Corp. 101 Treraont SU Boston 8. iltus. 

(See Kicronic.) 

SDvertone Model lOSBM 

Manufacturer: National Hearlnc Aid Laboratorlcfl. glB B. Hill SU Lo» 
Angeles 14, Calif. 

DiJrtrlbulor: Seara*Hoetmck & Co, 325 S- Homan Are,, Chicago 7, 111. 


Sflvertone Model J-92. 

Manufacturer: Seara-Roebuck Co, 9J6 S Homan Are., Chicago 7, DL 


SUvertone Model M-36. 

Manufacturer: Micronic Co. 757 Atlantic Are,, Boston 11, Moaa. 
Dlrtrtbutor: fieara-Roebuck Co. 926 S Homan Ava, Chicago 7, III. 


Silvertone Model P-16. 

Manufacturer: "W. E. Johnston Mlg, Co. 70SW. iOlh St., MlnneapollA 
Minn. 


Solo-Pak Model 99, 

Manufacturer: Solo^Pak Clectioo'cg Corp, Linden St, Reading, Mass. 

Sonotone Model 700; Soootopc Model 900; Sonotone Models 
910 and 920; Sonotone Model 92,5; Sonotone Model 940. 

Manufacturer: Sonotone Corp Vlm'^forri N y 


Superfonic Hearing Aid. 

Manufacturer: American Sound Products. Inc, 2454 S. Al/ehlgan Ava, 
Chicago, nt 


Televox Model E. 

Manufacturer: Televox Mfg Co. 117 8 Broad St, Philadelphia 7, Po. 

Telex Model 22; Telex Model 97; Telex Model 99; Telex Model 
200; Telex Model 300B; Telex Model 400; Telex Model 
1700. 

MnnWacturw. Telex, Inc„ SUnneapoIta 1, Minn. 
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Tonamic Model 50. 

Manufacturer: Tonamic, Inc., 12 Russell St, Everett 49, Mass. 

Tonemaster Model Royal. 

Manufacturer: Tonemasters, Inc., 400 S. Washington St, Peoria 2, HI. 

Triirim Vacuum Tube Model No. 300. 

Manufacturer: Trlmm, Inc., 400 W. Lake St, Llbertyvllle, Ill. 

Unex Model “A”; Unex Midget Model 96; Unex Midget Model 

110 . 

Manufacturer: Nichols & Clark, Hathome, Mass. 

Vacolite Model J, 

Manufacturer: Vacolite Co., 3003 N. Henderson St., Dallas 6, Tex. 

Western Electric Models 65 and 66. 

Manufacturer: /'udlvox, Inc., successor to Western Electric Hearing 
Aid Division, 259 W. 14th St, New York 11, N. Y. 


Zenith Model 75; Zenith Miniature 75; Zenith Model Royal. 
Manufacturer: Zenith Radio Corp., 6001 Dickens Ave., Chicago, ni. 

All of the accepted hearing devices employ vacuum tubes. 
Accepted Hearing Aids more than five years old have been 
omitted from this list for brevity. 


TABLE HEARING AIDS. 

Aurex (Semi-Portable). 

Manufacturer: Aurex Corp., 1117 N. Franklin St., Chicago (10), HI. 

Precision Table Hearing Aid. 

Manufacturer: Precision Hearing Aids, 5167 W. Grand Ave., Chicago 
39, ni. 

Sonotone Professional Table Set Model 60. 

Manufacturer: Sonotone Corp., Elmsford, N. Y. 

All of the Accepted hearing devices employ vacuum tubes. 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES. 


AMERICAN OTOLOOICAL SOCIETY. 

President: Dr. Gordon D. Hoople. 1300 E. Genesee St, Syracuse, N. Y. • 
Vice-President: Albert 0. Furalenbenr, Unlrerslty Hospital, Ann Arbor, 
Mich. 

Secretary: Dr. John R. Lindsay, 860 E. 69th St, Chicago 87, Dl. 

Meeting: Royal York Hotel, Toronto, Canada, May 18-19, 1952. 

AMERICAN LARYNQOUOOICAL ASSOCIATION. 

President: Dr. H. Marshall Taylor, Hi W. Adams St, Jacksonville, Fla. 
Secretary: Dr. Louis H. Clerf. 1680 Locust St, Philadelphia 2, Pa. 
Meeting: Royal York Hotel, Toronto, Canada, May 23-24, 1052. 

AMERICAN LARYNQOLOQICAL, RHINOLOQICAL AND OTOLOOICAL 
SOCIETY, INC. 

President Dr. C. Sle^rt Nash, 108 Medical Aria Bldg., Rochester, N. Y. 
Meeting: Royal York Hotel, Toronto, Canada (mornings only), May 20-23, 
1852. 


MID-WINTER MEETINGS. 

Eastern Section: Waldorf-Astoria, New York City, Jan. 11, 19M. 

Council Meeting: Waldorf-Astoria, New York City, Jan. 12, 1952. 

Southern Section: Academy of M^cine, Atlanta. Oa., Jan. 14, 1962. 
Middle Section: IndlanspoHs Athletic Club, Indianapolia, Ind, Jan. 28, 
mi. 

Western Section: (bounty Medical Bldg., Los Angeles, Calif., Jan. 19,30, 
1852. 


AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY. OTOLOGY AND RHINOLOQY. 
Chairman; Dr. James M. Robb, 641 David Whitney Bldg., Detroit, Mich 
Vice-Chairman: Dr. J. M. Robison, 1804 Walker Are.. Houston 2, Tex. 
Secretary: Dr. Sam H. Sanders, 1089 2>ladlJon Are., Memphis 8, Team 

AMERICAN BOARD OF OTOLARYNGOLOGY. 

Meeting; Royal York Hotel. Toronto, Canada, May 18-16, 1963. ' ? 

THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA. 

Chairman: Dr. Victor Alfaro. 

Vlce-Choinaan: Dr. Irrln Feldman. 

Secretary: Dr. Fraslar WUllami. 

Treainrer; Dr. John Louxnn- 

Ueetlnga ore held on the third Tuesday of October, November, March 
and May, 7:00 PJJ. 

Place: Army and Navy Club, Washington, D. C. 

AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY. 

President: Dr. Derrick VaH, Chicago, HI. 

President-Elect: Dr. James M. Robb, DetrolL Mich. 

Executive Secretary; Dr, t^lllam L. Benedict, Mayo Clinic, Rochester, 
Minn. 
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THE LOUISIANA-MISSISSIPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY. 

PreBldent: Dr. WllUom B. Clark, 211 Loyola Ave., New Orleans, La. 
Vice-President: Dr. W. L. Hughes, Lamar Life Bldg., Jackson, Miss. 
Secretary: Dr. Edley H. Jones, 1301 Washington St., Vicksburg, Miss. 

OTOSCLEROSIS STUDY GROUP. 

Meeting: Palmer House, Chicago, Ill., Saturday, OcL 13, 1951. 

AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY. 

President: Dr. Wm. H Evans, 24 Wick Ave., Youngstown, Ohio. 
President-Elect; Dr. Hugh A. Kuhn, 112 Rlmbach St., Hammond, Ind. 
Secretary-Treasurer: Dr. Joseph Hampsey, 806 May Bldg., Pittsburgh 22, 
Pa. 

Meeting- Chicago, Ill., OcL 19, 1951. 

PAN AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOQY. 

Meeting. Third Pan American Congress of Oto-Rhlno-Laryngology and 
Broncho-Esophagology. 

Time and I'lace; Havana. Cuba, January, 1952. Dr. Jose Gros. For Infor¬ 
mation IS rite Dr. Chevalier L. Jackson, 3401 N. Broad SL, Philadelphia 
40, Pa 

SECOND LATIN AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY AND BRONCHOESOPHAGOLOGY, 
Time and Place: Sao Paulo, Braill, July, 1951. 

Presuietit: Professor A. dePaula Santos. 

i’‘-f'retines. Dr. Jose do Rezende Barbosa, Dr. Pllnio de Mattos Barretto, 
Hospual das CHnlcas, Sao Paulo, Brazil. 

AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION. 

-''osideni Dr. Herman J. Moersch. 

'.eMu-tnij. Dr. Edwin N. Broyles, 1100 N. Charles St., Baltimore 1, Md. 

LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
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A REVIEW OF THE AVAILABLE LITERATURE ON 
THE PHARYNX AND PHARYNGEAL SURGERY 
FOR 1950.* 

Francis IjbJeunb, M D , and Miles Lewis, M.D., 

Nen Orleans, La. 

ANATOMY. 

The presence of a canal extending from the depth of tlie 
sella turcica to a point just behind the i-ostrum of the sphe¬ 
noid lias been reported many times and has been named the 
craniopliaryngeal canal. Its presence is frequently noted in 
the higher apes. It is not uncommon in Infancy and is rather 
rare in adults. Heretofore it has been assumed to be a per¬ 
sistent opening fi'om the growth of Rathkc’s pouch. The 
investigation of Arey' disproves that origin and states that 
the craniopliaryngeal canal is a channel formed during osteo¬ 
genesis by the grow'th of blood vessels into the bone marrow 
in this region m the fetus 

Adhesions of tlie nasophaiynx consisting of string-like 
fibrous bands to actual sheets of scai tissue are commonly 
seen in routine examination of this aiea Lion' describes a 
peculiar type of headache located aiound and behind the eye, 
which he attnbutes to infiammatlon and letention of material 
in tlie nasopharynx behind these folds Various folds and 
adhesions me classified by the direction they take. Lion be- 

•Krofu the Depttrtmonl* of OlorlUnolar>Ti*oloiry Och*n«r Clinic and Tn- 
lane Univrrtltj <^t ljoul«livna Sobool of Medicine, Now Orlcan*. La. 

Edltor’o Note This mt recoUod io l.anncQioope OClco and accepted for 
nubUcAtlon Oct 3 ini 
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lieves these adliesions are caused by inflammatory change in 
this area and to a lesser degi’ee by improperly performed 
adenoidectomies, and that only a small percentage are congeni¬ 
tal. Treatment consists of early and properly performed ade- 
noidectomy as a preventive measure and simple clipping of 
the fibrous bands once they are formed. 

In a symposium on irradiation of lymphoid tissue in the 
nasopharjTix, Schenck^ discusses the anatomy, physiologj’’ and 
pathologj'^ of nasopharyngeal lymphoid tissue. He reminds us 
that at the cliief portals of entry to the body there is urgent 
need of a mechanism of removing and attenuating organisms 
and of developing immunity against them. It is here that 
lymph cells in large numbers are found. Some of the masses 
of Ijunph cells are so large they have been dignified by the 
term “tonsil.” The innumerable smaller collections of lymph 
cells, commonly referred to as “follicles” or “nodules,” are 
scattered throughout the pharynx and adjoining structures. 
These lymph structures are an integi’al part of a universally 
distributed system made up of l 3 '’mph channels and vessels, 
and of accumulations of ljTnphoc 3 i:es called brmph nodes, of 
which the body contains from 600 to 1,000, representing 1 per 
cent of total body weight. Lymph tissue, whenever found, is 
composed of two chief constituents; the suppoiding connective 
tissue reticulum and the l 3 miph cells contained within the 
meshes of tire reticulum. Lymph nodules and bunph nodes are 
discussed in a most excellent manner. L 3 Tnph tissue and lym¬ 
phocytes play an important role in resistance and are proba¬ 
bly the site of antibody formation. Because of the clinical 
importance of excessive growth of lymph tissue in the naso¬ 
pharynx, Schenck thinks it advisable that consideration be 
given the factors which govern the growth of lymph tissue in 
general. He enumerates the most important as diet, endocrine 
secretions, stimuli other than hormones, infection and hered¬ 
ity. Each of these is discussed at length. This article consti¬ 
tutes probabl 3 ^ the most concise description of lymph nodules, 
nodes and tissue structure of the nasopharynx available and 
describes in an interesting manner the complicated function 
of tire lymphatic system. 




1050 ‘ LE JEUNE & LEWIS: PHAEYNGEAL SURG,, 1950. 

sisting of glossitis, black tongue, stomatitis, pharyngitis' and 
monilia albicans infection, developed in 12, or 6 per cent. Bit¬ 
terness, dry mouth and soreness of the mouth usually appear 
four to six days after administration of the drug. The 
more severe complications were seen in elderly or debilitated 
patients. The lesions usually subside in the week following 
discontinuance of the drug. Administration of vitamins did 
not alter the complications; patients receiving additional 
antibiotics had more severe complications. The opinion is 
expressed that the monilia is held in check by the bacterial 
flora of the mouth and pharynx and this balance is upset by 
the antibiotic. 

Webb" reports a case of Guillain-Barre syndrome with 
z’espiratory and phai'yngeal paralysis, ^^^ith the aid of a respi¬ 
rator and tracheotomy the patient recovered and was able to 
walk after six weeks. This condition is a pol yneuritis of un¬ 
known etiology with a g oo^d^pr ognosls. Of 115 cases in the 
literature, 26’^atients died, practically all of them of respira¬ 
tory paralysis. Early tracheotomy and early use of a respira¬ 
tor would seem to prevent most of these deaths. 

Smith’" reports a case of tuberculous reti’ophaiyngeal ab¬ 
scess in a woman 36 years old, in whom cure was effected by 
surgical treatment and administration of streptomycin. The 
unusual feature of the case was the lack of involvement of the 
cervical vertebrae, as is usually the case in tuberculous ab¬ 
scesses in the pharynx. 

Bryant” reports a case of retrophaiyngeal abscess in a boy 
six years old, which was thought to be secondary to infection 
in a regrowtli of adenoid tissue. The abscess was successfully 
incised and drained, and two months later a mass of adenoid 
tissue was removed. 

Schenck” presents a practical textbook type of discussion 
of several acute infectious conditions of the phaiynx, and 
although it is fairly elemental, there are a few good points 
emphasized under each heading. Septic sore throat is due to 
hemolytic streptococcus; warm saline irrigations, local appli¬ 
cations of tincture of benzoin and penicillin parenterally are 
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recommended. Acute lacunar tonsillitis may be treated by 
applications of 26 to 60 per cent silver nitrate directly to the 
tonsils, using a small amount of the solution, warm saline 
irrigations and paienteral penicillin. It is important to study 
the blood picture carefully in patients with Vincent’s angina 
to rule out leucemia. Treatment of Vincent's angina consists 
of applications of sodium perborate paste, parenteral and local 
administration of penicillin, and in gome cases intramxiscu- 
lar injection of sodium cacodylate. When diphtheria is sus¬ 
pected, cultu re pn l^fflei-’s medium should be done. Toxoid 
injecUons_are imperative and penicillin is useful in combatting 
secondary infection. Peritonsillar abscess may be aborted by 
penicillin or sulfonamide therapy, but once fluctuation occurs, 
incision and drainage must be done. Acute pharyjigitis may 
be treated by local application of compound tincture of benzoin 
and saline irrigations; it often heralds a systemic disease. 
Thornwaldt’s disease, due to infection and cyst formation of 
a pharyngeal bursa, is treated by surgical removal of the 
bursa, Retropharjmgeal abscess occurs almost entirely in 
children and is due to suppuration of the retropharyngeal 
lymph nodes: incision and drainage are employed once fluc¬ 
tuation occurs. Penicillin pai-enterally will usually prevent 
this serious condition. 

Asherson” presents some cases with excellent radiographs 
to draw attention to the syndrome of achalasia of the crico- 
pharyngeus. Tills condition, meaning failure of relaxation, 
may occur at the cardia or lower end of the esophagus, or at 
the upper sphincter of the esophagus, the cricophniyngeal 
sphincter. In the latter case it results from failure of this 
sphincter to relax when a bolus of food approaches it. Acha¬ 
lasia of the ciicopharyngeus presents a tj’pical radiological 
picture; on lateral Roentgenogram the hjTwpharjmx is 
elongated and the valleculae are widened. Barium may 
take over five minutes to pass. This condition may lie pro¬ 
duced by pharyngeal paralysis such as caused by poliomye¬ 
litis, thyrotoxicosis, myopathy, unilateral recurrent laryngeal 
nerve paralysis, after partial pharyngectomy and in bulbar 
paralysis. 
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Tlie condition is manifested clinically only by slight dys¬ 
phagia, and on examination pooling of mucus is seen in the 
pyriform fossa. Esophagoscopy is indicated to rule out post¬ 
cricoid neoplasm or a pharyngoesophageal diverticulum. Oth¬ 
er conditions to be considered in the differential diagnosis of 
achalasia of the cricopharyngeal sphincter are Plummer-Vin- 
son syndrome, foreign body of the esophagus, idiopathic dys¬ 
phagia in the female and cricopharyngeal spasm produced by 
overdistension. 

Crowe and associates'^ present a brief review of the high¬ 
lights of the literature on otorhinolaryngology for the period 
of 1938-1948. The use of antibiotics is discussed; a small sec¬ 
tion is devoted to carcinoma of the sinuses, nasopharynx, 
mouth, hypopharynx, larynx and esophagus. The importance 
of chronic irritation as a cause of cancer of the mouth and 
pharynx as presented by Hayes Martin is mentioned. 

DIAGNOSIS. 

Lindsay and Perlman'" pi'esent an excellent discussion of 
tests of chronic Eustachian tube obstruction. From a practi¬ 
cal standpoint they divide the tests into three groups accord¬ 
ing to the age of the patient. In group one is placed the pre¬ 
school child. The earliest pi*actical indication of chronic tubal 
obstruction in this group is the presence of fluid in the middle 
ear. Wlien distortions and scarrings of the drum are present, 
middle ear changes of irreversible nature have usually oc¬ 
curred. Early diagnosis depends upon the ability of the 
examiner to recognize the signs of a middle ear completely 
filled with fluid as well as one sho^ving fluid lines. In group 
two are placed young school children whose hearing tests are 
limited in value. Otoscopic appearance is the chief indication 
of chronic tubal obstniction. Toynbee’s maneuver, .if positive, 
indicates gi'ossly adequate function. In the third group are 
placed older children and adults. 

Tubal function is detennined by otoscopic examination and 
specialized tests. Detailed description of method employed in 
the detection of tubal function should be of utmost value to 
the student of otology who is not versed in these procedures. 
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diverticula. 

Tile majority of diverticula originate between the oblique 
fibres of the inferior constrictor and the cricopharyngeus and 
are found on the left side of the neck. They consist of an 
outer fibrous and inner mucosal layer. The etiology is in 
dispute, but because of the occuiTence of six cases in one 
family, Dunhill'" favors a congenital defect rather than neu¬ 
romuscular dysfunction as the cause. The usual symptoms are 
dysphagia, inability to swaliow and regurgitation of food; 
severe cough may occur. The diagnosis is made from the 
history and Roentgenographic demonstration of the pouch. 

For many years the tivo-stage procedure was preferred 
because of the danger of mediastinltis, and diverticulopexy, 
in which the poucli was elevated and sutured with the sac 
higher tlian the neck, has been used, particularly in older 
patients. More recently removal of the diverticulum in one 
stage has been widely employed. This is the method advocated 
by Dunhill for those experienced in neck surgery. Tiie pouch 
is examined endoscopically only in patients in whom the pos¬ 
sibility of carcinomatous Invasion is suspected. The technique 
described is the generally accepted one in tins country. 

Because he believed that the importance of a pharyngeal 
diverticulum in the production of pulmonary complications is 
not commonly recognized, Wilson” reports tlie case of a man 
61 years old with a pharyngeal diverticulum which was caus¬ 
ing difficulty in syvallowing, "chest trouble,” and “laryngitis” 
followed by a persistent cough. After excision of the diver¬ 
ticulum, which was located at the level of the upper border of 
the manubrium, the patient gained weight, and the cough, 
though still present, was not as persistent or productive ns 
before operation. 

Kocl\“ presents the results from six months to 12 years 
after surgical treatment of pharyngoesophageal diverticula in 
10 patients ranging in age from 48 to 82 yeal-s. In all cases 
the diverticulum was romoved In one stage, under local anes¬ 
thesia in nine and intubation narcosis in the other. Compli¬ 
cations with pneumonia developed in three cases, resulting in 
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death in one of these. Follow-up examination revealed al>-,'^"-” 
sence of symptoms and no evidence of recurrence in all nine' ?' 
patients. Postoperative stricture requiring dilatation did not 1 1 
occur in any of the cases. 

In the discussion of the surgical management of pharyngo- / 
esophageal diverticula, VoUenweider’® describes the various ' - 
stages of development of these pouches and discusses the ' 
ssmiptomatology. Attention is directed to persistent cough, 
excessive secretion and a sensation of fullness in the throat. .7 
Dysphagia is largely determined by the size of the sac, its ^ > 
retention and the pressure exerted on the esophagus. Pallia- 
tive treatment offers no hope, and VoUenweider warns of the • 
danger of perforation from blind introduction of bougies into '' 
the esophagus. 

VoUenweider advocates the two-stage operation for extir- , 
pation of the diverticulum; the second stage being performed 
two weeks after the first. During the last three years five ; 

\ cases were performed. These are briefly described. 7 

The problem of accurate dissection of a pharyngoesopha¬ 
geal diverticulum may be difficult, and removal of the diver¬ 
ticulum and suture of the esophageal defect in the past has ^ 
often resulted in a stricture at the operative site. Terry*® 
recommends aspiration of the pouch followed by illumination 
of it with a specially designed light which is left in the pouch 
during the operation and passage of a large Magill tube into ' j 
the esophagus preliminary to removal of the pouch. Intra¬ 
tracheal anesthetic is used. This technique has been employed 
successfully in five cases. Use of the esophagoscope for illumi¬ 
nating the pouch and fixing and dilating the upper part of 
the esophagus seems to us a much simpler and just as satis¬ 
factory procedure. 

Negus“ presents an excellent study of pharyngoesophageal 
diverticula, which should be read in its original form by all 
handling these 'cases. The evolution of the anatomy of the 
hypophaiynx and upper end of the esophagus and its rela¬ 
tionship to the larynx is completely presented. Negus gives 
the following factors as predisposing to the formation of a 
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pouch: the low position of the larynx to mouth of esophagus 
in man; the arrangement of the oblique fibres of the inferior 
constrictor and the cricophaiyrngeus; the anterior attachment 
of the esophagus to the larj-nx; difficulties in coordination 
between the cricophaiYngeus and the pharyngeal force pump 
and the absence of support at an unprotected spot. Since all 
other factors are present in everyone, the variable factor of 
incoordination of relaxation of tlie sphincter is given as the 
principal cause of pharyngoesophageal diverticula. 

Early small pouches may i-espond to repeated dilatations 
of the cricopharyngeus and for technical reasons it is thought 
best not to operate on the small pouches. Negus prefers one- 
stage removal of the divei-ticiilum but leaves the wound open 
to heal by secondary intention. No mention is made of heredi¬ 
tary factors in the etiologj' of diverticula. 

Buckstein and Reich” present two cases of lateral pharyn¬ 
geal diverticula. These sacs extend anterolaterally from the 
pyriform fossa and are thought to be due to unobliterated 
third and fourth bronchial pouches. They cause symptoms of 
dysphagia and regurgitation of undigested food. Diagnosis 
is made by spot films of the hypopharynx with barium swal¬ 
low. No mention is made of indirect or direct larjmgoscopic 
examination or of the ti-eatment of this condition. 

FOREIGN BODY. 

Williams” reports the case of a man with chronic schizo¬ 
phrenia, aged 82 years, who swallowed a cmcifix, 6 cm. by 
8.2 cm., which lodged in the upper part of the esophagus and 
was succesfully removed under general anesthesia. 

Wolfsohn” reports tlie case of a patient who ingested a 
uire foreign body which was removed from the upper esopha¬ 
gus within 24 hours. Several weeks later, mediastinitis devel¬ 
oped, but this responded to antibiotic therapy. Two and 
one-half months later she complained of a clicking sound on 
swallowing and of regurgitation. Examination following 
ingestion of barium revealed a tj’pieal pharjmgoeaophageal 
diverticulum. 
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INSTRUMENTS. 

Price” was prompted to construct an apparatus for aspira¬ 
tion of posterior pharyngeal secretions because of repeated 
failure to demonstrate eosinophilic cells in routine smears of 
nasal secretions obtained from sputum smears, smears of 
freshly swabbed secretions from the anterior nares and 
smears of nasal discharge or swabbings from the posterior 
nasophaiynx. The apparatus consists of a shortened 20 ml. 
Fisher pipette of 0.6 cm. bore, a small rubber bulb, and a 
small length of flexible rubber tubing of 0.7 cm. diameter. 

The smear is usually obtained about one-half hour after 
the patient has awakened in the moraing. With two tongue 
depressors gently depressing the base of the tongue and so 
placed against the teeth as to prevent sudden closure of the 
mouth, the aspirator (with hand bulb compressed) is quickly 
slipped into the throat. Mucus is suctioned from the pos¬ 
terior phaiyngeal wall into the pipette barrel, after which 
the apparatus is promptly withdrawn. Thin smears of the 
secretions thus obtained are immediately prepared on glass 
slides and when diy are examined microscopically. 

IRRADIATION. 

From 1939-1940, 1,365 white school children Avere exam¬ 
ined at the Johns Hopkins University School of Medicine 
Otological Research Laboratory. A two-year follow-up was 
reported in 1942. As many of the children as possible were 
re-examined during 1946-1947. A comparison of the records 
of these two examinations is presented in a report by Guild.” 
The average inteiwal betAveen examinations was six and one- 
half years. All children had careful ear, nose and tliroat 
examinations including nasophai’jmgoscopy and audiometric 
studies. Some Avere treated for deafness by nasophaiyngeal 
irradiation and others by surgical procedures. The conditions 
Avere the same at re-examination as at the original exami¬ 
nation. 

The largest gi’oup, 259 children, had normal hearing at the 
fii-st examination and received no treatment. They shoAved a 
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slight gain in hearing in the low frequencies and a slight loss 
in tlie high frequencies. A large number of this group had 
abnormal tubal orifices at both examinations. 

The ears of 96 children who had impairment for high tones 
only were treated by nasopharyngeal irradiation. They 
showed tile same gain in low frequencies as the untreated 
group and in addition a siightly greater loss for the high fre¬ 
quencies. About half of tlie 24 children with moderate hearing 
Joss for all tones treated by irradiation showed moderate im¬ 
provement in hearing for all tones. 

We do not consider the evidence in this study to be con¬ 
clusive with regard to the treatment of moderate deafness 
for all tones by nasopharyngeal irradiation. Perhaps the most 
useful information gained in this study is the normal change 
in hearing acuity over a six and one-half-year period in 
children; it would seem that this study would tend to 
decrease the indiscriminate use of nasopharyngeal irradiation 
in children. 

Smith and Scharfe” present a brief review of the literature 
on irradiation treatment of deafness. They applied 60 mg. 
radium sulphate enclosed in a 0.3 mm. monel metal chamber 
to each aide of the nasophai'ynx for eight and one-lialf min¬ 
utes at two to three-week intervals for three ti-eatments. 
Treatments were given to 60 patients; 28 liad Eustachian 
tube obstruction, seven had mixed deafness and 12 had ears 
with chronic suppurative otitis media. From a study of their 
cases they were able to make several generalizations. Irradia¬ 
tion is effective in removing excessive nasopiiaryngeal lym¬ 
phoid tissue but should be preceded by surgical removal of an 
adenoid mass if present. Other causes of Eustachian tube 
obstruction should be sought before irradiation is employed 
as it is not without danger. Improvement in hearing should 
not be expected in patients with nerve deafness or mi.xed 
deafness or in those in whom irreversible fibrous changes 
have occurred in the middle car. 
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This article simply confirms the observations of others in 
the tremendous amount of literature published on this subject 
in the past few years. 

A bi’ief historical review of the use of irradiation in the 
pharynx and nasopharynx is presented by Lederer,=® who 
believes that there is no danger in the use of nasophaiyngeal 
irradiation if standard technique is followed. Best results are 
obtained in children with conduction deafness due to lym¬ 
phoid hyperplasia around the Eustachian tube orifices. The 
importance of careful history taking regarding previous iiTa- 
diation is stressed. 

In the carefully controlled series of treatments with the 
50 mg. monel metal nasophaiyngeal radium applicator re¬ 
ported by Rubin and associates,the amount of irradiation 
received by the physician was measured. Average exposure 
to the fingertips was 50 mr per treatment. Exposure to the 
remainder of the finger and the body was considerably less. 
Rubin and associates recommend 600 mr per week, the maxi¬ 
mum exposure to the hands and fingers. On this basis, a 
maximum of 12 treatments per week should be the limit for 
any one physician. 

An excellent set of instructions for personnel handling the 
radium applicator is given. It would seem well worthwhile 
to post these instructions in any office where this form of 
therapy is employed. 

A study based on the use of irradiation of the nasopharynx 
with the standard 50 mg. radium monel applicator in 468 
cases is presented by Bilchick and Kolar.^” The calculated 
dosage is roughly estimated to be 2,860 r. at 1 mm. in 124 
minutes and is composed of 75 per cent beta and 25 per cent 
gamma rays. There is a tendency for patients to notice a dry, 
irritated throat 24 to 48 hours after operation and for pre¬ 
existing otitis media to flare up on the eleventh to thirteenth 
day, indicating the height of the erythema. The action of the 
irradiation is primarily on the lymphoid tissue, but changes 
in the epithelium of the nasopharynx also occur and here lies 
the potential danger of this therapy; however, no case of 
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malignant change or other complication has been reported 
from the use of the radium applicator. Irradiation in this 
series was done on patients with conduction deafness, ner^'e 
deafness, postnasal discharge and several otlier conditions. 
Good results were obtained in cases of conduction deafness, 
particularly in children. Little if any benefit was obtained in 
its use for other conditions. Cara in handling of the appli¬ 
cator is emphasized. It is advised that large amounts of 
IjTnphoid tissue can be removed surgically before irradiation. 

Extensive experiments by Braestrup*' wera conducted to 
determine accurately the dosage of radiation delivered by a 
50 mg. radium monel applicator. It was possible to measure 
both gamma and beta radiation. This was impoidant ns the 
monel applicator emits both; however, beta rays predominate 
only at the surface. Tliese experiments indicate clearly that 
dosages commonly used in nasopharjmgeal irradiation exceed 
those applied In any other typo of radiotherapy for nonmalig- 
nant conditions; however, the high intensity is limited to a 
small volume of tissue close to the applicator. This explains 
why so few cases of radiation damage have been mentioned in 
the literature. This is a highly technical article and should 
be studied by all interested in dosage penetration of gamma 
and beta rays. 

Lampe’= warns that use of irradiation to the nasophai'ynx 
can conceivably be productive of harmful results in years to 
come, although follondng prescribed dosage there should be 
no danger attending its use. Radiation therapists employing 
radium have learned, sometimes by bitter experience, that 
radiation damage may become manifest years after a course 
of treatment whicli resulted in no apparent immediate haiTii. 
With nasopharyngeal beta irradiation, the potential biologic 
dangers must lx; considered both in relation to the physician 
applying the radium and in regard to the patient. Lampe 
warns that there is danger in repeating the applications of 
radium to the nasopharjmx which greatly increases the poten¬ 
tiality of inducing severe vascular and connective tissue to 
the point where the tissue may become vulnerable to the 
insults of trauma and infection. 
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In a most interesting article, Day'’^ does not deny that good 
results have followed use of irradiation; however, he does not 
believe that lymphoid tissue in the vicinity of the tubal orifice 
is responsible for tubal closure and deafness in the gi’eat 
majority of cases and he believes that irradiation of such 
tissue will seldom relieve deafness or cause the tubes to open. 
In spite of glowing reports of iiTadiation, Day has been 
gi'eatly disappointed by his experience with this foim of 
therapy. Two-thirds of all patients under bis observation 
had a nasal allergy which had to be controlled before the 
aural symptoms were entirely relieved. Irradiation gave tem¬ 
porary relief to some of the allergic patients; but the tubes 
again became closed, and the deafness I'eturned in six to nine 
months. The second most common cause of tubal obstruction 
in children, according to Day, is the presence of masses of 
adenoids or adhesions. It is surprising that only 10 per cent 
of cases of conductive deafness with tubal closure were cor¬ 
rected by removal of tonsils and adenoids. Day discusses 
prevention and prophylactic measures which should begin 
with the baby in its cradle and he believes that many hearing 
defects are due to improper feeding of babies. Unless the 
infant's head is elevated at least 30 degi’ees from the horizon¬ 
tal, it cannot swallow without forcing fluids into the naso¬ 
pharynx. Day is of the opinion that on occasions the applica¬ 
tion of radium to the nasopharynx may be productive of 
harm, particularly if repeated too often. The nasophaiynx 
should be examined carefully before the applicators are in¬ 
serted, and the use of these applicators should be confined to 
conductive types of deafness. He describes a suggested experi¬ 
ment to which each user should subject himself so as thor¬ 
oughly to appreciate the potency of the therapeutic agent. 
Day’s aiincle is replete with interesting data and common 
sense and should be read by all interested in this phase of 
therapy. 

Bordley’^ emphasizes the fact that infected lymphoid tissue 
in the nasopharynx has long been recognized as one of the 
principal factors to recurrent acute and chronic infections of 
the upper air passages and ears. For years numerous surgical 



LE JEUNE & I^\«8: PHABYUOEAL SURO., 1950. 1001 

and medical procedures have been used unsuccessfully to clear 
up such infections. In 1924, Crowe and Burnam used irradia¬ 
tion successfully in a series of patients suffering from audi¬ 
tory obstruction caused by liypertrophied lymphoid issue in 
the region of the Eustachian orifices. This method of therapy 
has been accepted universally as having merit in selected 
cases. It is effective in treating conductive type hearing im¬ 
pairment resulting from clironlc or intermittent auditory tube 
obstruction. The greatest care, however, must be exercised 
in the selection of patients for irradiation and Bordley dis¬ 
cusses the various factors which influence this therapy. In 
analyzing the results of irradiation of the nasopharynx in 
these patients suffering from a conductive type hearing loss, 
he is convinced that improvement of hearing impairment is 
more successful in children than in adults. Fifty per cent of 
carefully selected children in Bordiej'’s experience have shown 
significant improvement in hearing following irradiation. The 
effcctivenesB of this tjTie of therapy in simple aerotitis medio, 
as reported by Haines, showed that 90 per cent of submarine 
trainees suffering from aerotitis resulting from their escape 
tank test were able to resume training after irradiation. 
Great reduction in the number and severity of upper respira¬ 
tory infections has been noted following irradiation. Bordley 
states that if the teclinique and dosage prescribed by Burnam 
and Crowe is followed accurately, no bad results should be 
obtained from the use of the radium applicator in the naso¬ 
pharynx. 

In an editorial on the nasopiinryngeal applicator, Jacox” 
statea that clarification of some problems associated with this 
applicator may be needed because of the recent observations 
of Braestrup on the ionization measurements of the tissue dose 
in equivalent Roentgens. The dosage employed thus far lias 
been more or less empirical. Studies have been published 
which indicate that it would be well to monitor every phy¬ 
sician’s technique to determine the number of treatments he 
may administer without exceeding the permissible value, 
•lacox states that if the standanl applicator is used witli the 
recommended precautions, there is little likelihood of any 
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serious damage. He points out that since it has been deter¬ 
mined clinically that these exposui'es are safe and are neces¬ 
sary to obtain the desired results, radiologists should apply 
this knowledge of accurate ionization measurements in using 
the applicator in the future. 

SURGERY. 

Klopp and Delaney^ point out that lesions of the hypo- 
pharynx, epiglottis, postcncoid i-egion and base of the tongue 
are readily accessible through an anterior phaiyngotomy. 
This procedure is simple, pi'ovides good exposui’e and does not 
interrupt any major vessel or nerve. A collar incision is made 
over the hyoid bone and the skin and platysma are under¬ 
mined. Tlie central portion of the hyoid bone is freed and a 
large segment removed. Incision of the pharyngeal mucosa 
then reveals a large area of the pharynx and hypopharjmx 
and the base of the tongue for inspection and surgical proce¬ 
dure. The wound is carefully closed in layers without drain¬ 
age. A perliminaiy low tracheotomy’’ may be desirable. Post¬ 
operative healing is usually' uncomplicated. Several illustra¬ 
tive cases are cited. 

Farina’’’ states that phaiyngoneoplasties are indicated in 
patients in whom there is wide destruction of the pharynx. 
Pharyngectomies are generally perfonned on patients with 
cancer of the phaiynx or advanced cancer of the larynx with 
invasion of the phai-y'nx or perilaiyngeal tissues requiring 
wide resection. Obviously', such extensive resection of tissue 
in the region of the neck would cause gi'eat discomfort because 
of constant discharge of salivary secretions which produce 
considerable local irritation of the skin. In addition to this, 
the patients experience much difficulty in swallowing and 
must be fed by a tube as long as the stoma is open. 

The technique of the repair is well desci'ibed and illustrated. 
Gi-eat stress is placed on the importance of nonsupeiirosition 
of suture layers to insure successful healing. Farina points 
out that the question of salivation and gro-wth of hair in the 
interior of the pharynx no longer offers any serious obstacles 
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for such repairs. The use of atropine is discouraged. Satis¬ 
factory results have been obtained by Farina. The patient is 
able to obtain nourishment in the normal manner and his 
psychic state is greatly improved. 

This article is all too short to cover such an important sub¬ 
ject An illustrative case report is included and it is hoped 
that more cases will be reported. 

BENIGN TUMORS. 

Schall” correctly calls attention to the fact that the naso¬ 
pharynx is the moat neglected area in laryngology. It is an 
area difficult to examine in many adults and in children it is 
best examined under general anesthesia. Lesions occurring in 
the nasopliarynx present symptoms vaiying in size, location 
and e,xtension of the tumor. Schall discusses all symptoms 
under five headings: nasal obstruction, tubal obstruction, 
hemorrhage, invasion of cranial ner\’es and metastasis. At¬ 
tention is directed to benign nasopharyngeal fibromas which 
at times present serious problems in adolescents. These fibro¬ 
mas are frequently found in children five or six years of age 
and rarely after 20 years of age. The origin of nasopharyn¬ 
geal fibromas is in the prevertehral fascia at the base of the 
sphenoid. Such tumors may completely fill the nasophnomx- 
In the treatment of the higidy vascular tumors, Schall slates 
that Herman and Figi use electrocoagulation, but he much pre¬ 
fers irradiation, either external or by implantation of radium 
needles into the tumor. Such articles as this help to make 
the laryngologist more conscious of the pathologic alterations 
which may develop in the nasophaiynx. 

Diehl** presents a case of nasopharyngeal fibroma in a 
woman ag^ 62 years. It was successfully removed surgically 
with little bleeding and was believed to be a fibrosed angioma 
or polyp. 

.Neurinomas are benign tumors arising from the ncurllenv 
mal sheath of peripheral nerves. They are firm and encapsu¬ 
lated and histologically show a palisading of spindle-shaped 
nuclei. They are rare in the pharynx, only about 16 cases 
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having been repoi’ted. Kemmom^® presents a case in which a 
lai’ge neurinoma occurred in the lateral wall of the pharynx 
which was removed through a phaiyngeal approach. The 
involved neiwe often degenerates following i-emoval of the 
tumor. 

Hunter and Biggari^^ report the case of a large nasophaiyn- 
geal fibroma, in a boy 17 years old, which produced typical 
ssunptoms. Deep Roentgen therapy, tried first because of the 
difficulties of surgical treatment, produced no change in tlie 
tumor. Complete recovery' followed surgical removal. 

Figi and Davis''^ present an analysis of 61 cases of naso¬ 
pharyngeal fibromas, also knoum as juvenile nasopharyngeal 
fibromas, seen at the Mayo Clinic fi'om 1940 through 1949. 
This is the largest series repoi-ted in the literature. 

Tliese tumors always appear during adolescence, and al¬ 
though they may show regi'ession when tlie patient I’eaches 
sexual maturity, Figi and Davis have never observed com¬ 
plete spontaneous disappearance. These tumors are benign 
histologically but may be higlrly destructive by local invasive¬ 
ness. They occur predominantly in the male. All patients in 
the series reported were males. The average age of their 
patients when first seen was 16.1 j'ears and most of them had 
had previous therapj'. The clinical findings are consistent. 
Nasophaiymgeal examination reveals a red, film, well rounded 
mass occupying the nasophaiymx. Ulceration is unusual. The 
tumor may also be seen by anterior rhinoscopy. Figi and 
Davis believe that the diagnosis can be made by the gi’oss 
appearance of the mass and biopsy is contraindicated because 
of possible hemorrhage, . 

Treatment consists of electrocoagulation and implantation 
of radon seeds in most cases. One patient received electro¬ 
coagulation alone and seven, irradiation alone. Anesthesia is 
obtained by the intravenous administration of sodium pento- 
thal and oxygen inti'atracheally. The tumor is appi'oached 
through the nose and transorally through the nasophaiymx 
and more recently transantrally through a Caldwell-Luc ap- 
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pnoach, m the latter instance the nasoantral wall is also 
removed Secondarj operations are often necessary and are 
done after an uitexval of si\ to eight n eeks 

Of 42 cases with adequate follow-up, 72 per cent have been 
controlled There n ere no immediate operative deaths in this 
senes. One patient died of meningitis three months, and one 
of hemorriiage four months postoperativelv 

This is an excellent and nuthontatii e discussion of naso¬ 
pharyngeal fibromas, and it noiild seem from the results 
obtained that the method of treatment described here is the 
procedure of choice 

Switiei and co-authoia*’ describe a case of e.'ctramedullary 
piasmocytoma with several lesions in tJie pharynx, in addi¬ 
tion to the skin and lymph node involvement, which failed to 
respond to all known types of theispy These tumors arc 
rare, then site of predilection is the upper respirator)' tract. 
The clinically noncanceinus stage may persist over 10 years, 
but it is ultiroately fatal once tlie skeleton or lymph nodes 
become Involved Irradiation maj cure isolated lesions. 

ScevolB" reports two cases of piasmocytoma of tlie rhmo- 
pharynx The firat case, a man aged 47 yeai-s vrith a fungat¬ 
ing neoplasm on the lateral wall of the rhinopharynx, died 
tu 0 and one-half years after radiologic treatment w ith a large 
ulceration and glandular melastases The other case, a man 
38 years old, had a fungating neoplasm on the arch of the 
rhinopharynx, which was treated rediologicallj after incom¬ 
plete surgical removal, he was in good health tliree jears fol 
lowing treatment 


MALIGNANT TUMORS 

Malignancies of the nasopliarjnx rank third in incidence 
among neoplasms in Singapore Severe pain in the frontal 
and parietal regions in the later stages is believed to be due 
to extradural extension of the growth This pam often is not 
relieved by any drugs In four cases desonbed bj Mekie and 
Ransome" bilateral leucotomj was done for rdief of the pain. 
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One patient died several hours postoperatively. Tlie remain¬ 
ing three obtained remarkable relief of pain and did not show 
mental deterioration. 

In an excellent article, Villoria^® thoroughly discusses the 
subject of nasophaiyngeal malignancies. Accoi’ding to him, 
prior to 1900, nasopharyngeal malignancies were considered 
extremely rare; since then, however, many cases have been 
reported, and it is generally thought to be more common than 
reported cases indicate. Regaud, of France, was the flirt 
to recognize nasopharyngeal tumors as lymphoepitheliomas. 
About this same time Schmincke described a similar type of 
tumor which he said was extremely radiosensitive. It was 
detennined that lymphoepitheliomas and lymphosarcomas 
constituted the most frequent types found in the nasophaiynx. 
Villoria describes a case of IjTiiphosarcoma treated radiologi- 
call}'. Many patients with nasophaiyngeal malignancies are 
probably seen by capable otolaiyiigologists w'ho fail to make a 
correct diagnosis. The signs and symptoms of nasopharjmgeal 
tumors are well described. These tumora have a tendency to 
infiltrate the orbit, base of the skull and cranial vault. The 
only two posterior methods by which a representative piece of 
tissue may be obtained for microscopic examination are either 
through the nose or by elevating the soft palate. The gener¬ 
ally accepted therapy for nasophaiyngeal cancer is radiation, 
as most of these tunioi's are radiosensitive. Villona reports a 
case of plasmocrtoma of the nasophaiynx and practically 
reviews the literature on this tumor. 

Owen‘S discusses at length the problem of hypophaiyngeal 
carcinoma. The impoirtince of early diagnosis is emphasized, 
including the significance of a collection of mucus in the pyri- 
foini fossa on mirror e.xamination and esophagoscopy in cases 
of dysphagia. He believes that careful follow-up and repeated 
esophagoscopies are indicated in women with dysphagia and 
anemia, which he calls “Patterson-Brown Kelly syndrome." 
Of 34 such patients followed five years or more, postcricoid 
carcinoma developed in five. Owen prefers surgical treatment 
to Roentgen therapy. He differentiates the soft ulcerative 
type of postcricoid carcinoma which metastasizes early from 
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tlie scirrhous type. He advises pharyngolaryngectomy with 
primary closure of the pharyngostomy with a skin graft for 
the ulcerative type, but believes that a lateral pharjuigotomy 
or tranathyroid pharyngotomy may be sufficient in the scir¬ 
rhous type. 

This article presents a good discussion of the problem of 
postcricoid carcinoma but adds nothing new to the treatment 
of this most distressing condition. 

According to Eberhard and learning,'* the ideal goal of 
radiotherapy for nasopharyngeal malignancies is a minimum 
of 4,000 to 4,600 r. to all parts of tlie tumor in four weeks. 
This is best accomplished by the use of two lateral fields and 
tivo antral fields, and in addition ceiwical fields when cervical 
mctastases are present. Alt types of tumor should receive the 
same dosage when possible. Lymphosarcomas, which com¬ 
prise 40 per cent, and bunphoepitheliomas, which comprise 10 
per cent of malignant tumors of the nasopharynx, are more 
radiosensitive. In patients witliout bony involvement, about 
40 per cent may survive five years; with bony involvement, 
only about 10 per cent will survive this period. An overall 
salvage rate of about 20 per cent should be expected finm all 
patients treated by irradiation. 

Reaction to treatment can be severe and medical manage¬ 
ment is of utmost importance. Occasionally because of a 
severe cutaneous reaction it is necessary to use radium local¬ 
ly rather than Roentgen-ray therapy. 

Tliis article contains exact descriptions of technique used 
which will be of interest to radiotherapists. 

Quito a few cases of pituitni-y chromophobe adenomas have 
been reported in the nasopharynx, but Kay and co-authors'* 
state that three cases described in this article are the first 
cases reported involving the nasal cavity. The diagnosis of all 
three cases was made by radiologic evidence of enlargement 
of the sella. Tliese tumors do hot metastasize but may be 
locally malignant and invasive. In each case nasal obstruction 
and rhinorrhea occurred. Rhinoscoplc examination rer’ealed 
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reddish polyps in the postethmoid region in two cases and in 
the middle meatus of the third. The gi'owths were partially 
removed intranasally in each case; the pathologic diagnosis 
was pituitary clrrombophobe adenoma in two cases and it was 
questionable in the third. All three patients received Roent-. 
gen therapy and are living 14 years, five yeara, and 18 months 
after treatment. 

Cunningham and Hu’® briefly review the literature on naso¬ 
pharyngeal cancer in the Chinese to direct attention to the 
prevalence of this disease in the Chinese between the ages of 
30 and 40 yeai'S. An analysis of 37 cases which were encoun¬ 
tered between 1944 and 1947 in the teaching hospitals of the 
West Chinese Union Univeraity showed that males were af¬ 
fected three times as often as females. In their series the 
most obvious sign was painless enlargement of the ceiwical 
nodes of the spinal accessoiy chain in one or both posterior 
triangles of the neck. Other clinical manifestations which 
indicate a possible malignant lesion in the nasophaiynx are 
nasal bleeding, tinnitus and deafness, numbness over the max¬ 
illary region, paralysis of the Vlth or Illrd neiwes, unilateral 
headache and trismus. Cunningham and Hu urge a naso¬ 
pharyngeal examination for eveiy patient with symptoms re¬ 
lating to the eye, ear, nose and neck. 

Kramer” analyzed 54 cases of malignancy of tlie naso¬ 
pharynx treated at Middlesex Hospital from 1936-1949. These 
tumors account for 0.7 per cent of the deaths from cancer in 
England. 

Symptoms of these patients may be divided into three 
groups: symptoms due to presence of the tumor locally, those 
due to intracranial extension through the foramina of the, 
skull, and those due to metastatic lesions, principally cervical 
nodes. Seventy-six per cent of the 54 patients in his series had 
ceiwical metastasis and 25 per cent had involvement of the 
cranial nerve when first seen. 

Kramer differentiates squdmous cell carcinoma, anaplastic 
carcinoma, transitional cell carcinoma, and lymphoepithelioma 
as well as the nonepithelial malignancies. It is of interest to 
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note that over 60 per cent of these cases with cranial nerve 
involvement were transitional cell carcinomas; however, tliere 
is still much discussion among pathologists about the differen¬ 
tiation of the various types of malignancies occurring in this 
region. 

The five-year suiwival i-ate in Kramer’s senes was 26 per 
cent All patients were treated by Roentgen-ray therapy. 
Transitional cell carcmoma has tlie worst prognosis. Most of 
the patients surviving two yeaia will be alive without recur¬ 
rence at the end of five years. 

In a clinicopathological confeience" tlie climcal symptoms 
indicated the presence of a tumor of the nasopliarynx invad¬ 
ing the maxilla and the oibit Biopsj from this tumor, which 
could be seen protruding from the nasopharynx, was I'e- 
ported as acute and cluonic inflammation A medical man 
expressed aurpnse that he was asked to conduct the differen¬ 
tial diagnosis instead of an otolaryugologisL A small ulceia- 
tive lesion on the scrotum proved to be a carcinoma and the 
Roentgenograms showed a questionable shadow in the medi¬ 
astinum The white blood count was 56,000 per 100 cc. Tlie 
disease was rapidly fatal, and autopsj revealed squamous cell 
carcinoma of the nasopharynx, maxilla and oibit A carcino¬ 
matous mediastinal tumor was found to have perforated into 
the wall of the supenor vena cava, formed a thrombus and 
extended down into the auricle The tumoi invaded the supe¬ 
rior segment of the left lung and the lumen of the bronchus 
showed involvement The question iinturallj aiose ns to which 
was the primaiy- tumor. The pathologist expressed the opin¬ 
ion that tins was a primaiy tumoi of bronchogenic origin w 1th 
metastasis to the nasopharynx, sinuses and cervical region 

Such cases as this are of e.xtreme interest to tlie otolarjm- 
gologist because they vindlj demonstrate tliat at no time can 
we afford to confine our study only to the domnins of oto¬ 
laryngology. The symptoms dcscnbed are typical of tumors 
of tlie nasopharynx and an alert otolaryngologist should have 
discovered the lesion long before it reached such alarming 
proportions This case further demonstrates that a negative 
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biopsy report, in patients with clinical evidence of malig¬ 
nancy, such as cervical metastasis, is of no value and repeated 
biopsies should be done until repx’esentative tissue is obtained. 
Discussion of such cases is not only instructive but makes the 
otolaryngologist more conscious of disease of the nasophai-ynx. 


REFERENCES. 


1. Akey, L. B.: The Cranfopharyngeal Canal Reviewed and Reinter¬ 
preted. Anat. Itec., 10G:1-10, Jan., 1950. 

2. Lion, H.; Fold and Crypt Formation In the Nasopharynx; an Ana¬ 
tomic and Clinical Study. Arch. Otolaryngol., 51:C56-CGG, May, 1950. 

3. SciiENCK, H. P.; The Anatomy, Physiology and Pathology of Xaso- 
pharj'ngeal Lymphoid Tls.sue, Trans. A7i>cr. Acail. Ophih., 54.■■17.9-185, Oct., 
1950. 

4. TnEJinLE, G. E.; Mechanics of the Nose, with Special Reference to 
Nasopharyngeal Discharge. Arch. Otolaryngol., 51;205-214, Feh., 1950. 

5. Wii.KEitso.v, W. W., Jit., and C.wce, L. F.: Actinomycosis of the 
Pharynx and Base of Tongue. Ann. Otol., Rhinol. and Laryngo!.. 59:242- 
245, Mar,, 1950. 

0. Howie, T. 0.: Amyloidosis of Pharynx and Larynx. Jour. Laryngol. 
and Otol., 04:209-210, Apr., 1950. 

7. Wilson, A. B. K.; Myoclonus of Palate, Pharyn.x and Larj'nx. Proc. 
Itoy. Soc. Med.. 43:252-253, Apr., 1950. 

S. Williams, Bryan, Jn.: Oral and Pharyngeal Complications of Chlor- 
amphenlcal (Chloromycetin) Therapy. Aincr. Pracl., 1:897-900, Sept., 1950. 

9. 'Wcnn. L. R., Jit.: Polyneuritis; Complete Pharyngeal and Respira¬ 
tory Paralysis with Recovery. Arch. Jnt. Med., 80:574-577, Oct., 1950. 

10. Smith, JI. T.; Tuberculous Retropharyngeal Abscess Treated by 
Surgery and Streptomycin. Arch. Otolai-yngoL, 52:707-770, Nov., 1960. 

11. Bryant, F. L.: Retropharyngeal Abscess. Arch. Otolaryngol., 52; 
77G-777, Nov,, 1950. 

12. ScTiENCK, H. P.; Acute Infections of the Fauces and Pharynx. Med. 
UHn. X. Amcr., 34:1621-1635, Nov., 1950. 

13. Asiierso.n. N.; Achalasia of the Cricopharyngeal Sphincter; a Record 
of Case, with Profile Pharyngograms. Jour. Laryngol. and Otol., 04:747- 
758, Dec., 1950. 

14. CitoM-E, S. J. Locii. W. E.. and Bhoyi.e.s, E. N.: Diseases of the Ear, 
Nose and Throat. Ann. Rev. Mrd., 1:339-354, 1950. 

15. Und.say, J. R.. and Perlman, H. B.: Tests tor Chronic Eustachian 
Tube Obstruction. Trans. Amcr. Acad. Ophth., 54:480-491, May-June, 1950. 

16. Duniiill, T.: Pharyngeal Diverticulum. Brit. Jour. Burg.. 37:404- 
415, Apr., 1950. 

17. Wilson, Edric; Pharyngeal Pouch with Pulmonary Symptoms. Brit. 
Med. Jour., 1:1053-1054, May 0, 1950. 



LE JEUKE & LEWIS PHAR^'NOEAL SURG , 1950. 1071 


18 Koin F SorglCQ] Tr«?meat of PharyTipocaopha^cal Dlfertlculo 
Xorrf mcrf^ 44 109S, July 7. 1950 

16 VoiXE-'<UEiDM E R La condifctd qnlrilr^co frente a Joa dirertfcu 
In tarltige<hnof&g1coa Din 0 Air., 22 3032-1930. Aap 14. 1950 

20 Tctiiy, n, N Eaophageal Intubation for Repair of Pbaryngoeaophfl 
gesl Dlvertltnjlum Amrr Jour Stiro' SO 338^40 Sept., 1660 

21 Kctos, V E, Pbarjngpal Dl'^eTilcula Observatlotin on Their E\b1u 
niton nTul Tr»otTnent Brit /onr 8«rp 39 120146 OcU 1950 

2S. BiicKHtut, Jatou and Urtrii. 8Tt>t.f\ Lateral Plmryngeal Olrer- 
tlcala e« a CdUM of DyaoUagtiL ^<itrr A Jf A , 144 11G4 1165, D« 2. 1050 

23 WiLUAMs, D W Foreign Body in Pbaryn:t JJrft Afrrf Jour^ 1 353. 
Pah 11, 1950 

24 WotTBoitr, H MedJoattnal Ab*coi» PoUovIng Uemo\al of Foreign 
Body from Efophagu* Yrtth Sobeefluent Pjiaryngopsctphflgeal Dlrertfcnlum 
Prxta ftotf Poc Ilrd, 48 318. Apr.. 1050 

2B PBrcR, W C An Apparatus for Aspiration of Posterior Phor>ng«l 
Seoretlons, Rabber-TIp Suction as an AJd to Obtaining PtnUnnaa! llucold 
iJsterlal Jour AUcrgy 8l 179160 Mar 1990 

2C Qutlo, 6 R. Nasopharyngeal Irradiation and Hearing Acolty, a 
FollffU' Up Study of Cblldren Tn» MittNoo'Urorg. CO 55*76, Jnn , 1950 

27 Svmr. E and Bciiarfi:. B E. The Nnaopharyngcal Radium Ap* 
pljcator in the Treatment and Prevention of Deafer#/* Canad ifrd Asia 
/o«r, 62 150-16C, Peb , 1950 

23. L£0£BEir. F U Bvaluailon ol Irradiation of Pharyngeal and Kaao* 
Pharyngaal Lymphoid Tissue. 4.nn OtoU Rhiwoi «ftJd Laryapel« S9 102 
Ul. ifar., 1950 

29 Rnmg, H J , KtTu\, B M and Pivklt; R D Radiation Exposure 
of Personnel Handling the SlonrJ 3Ietnj Vaaopbarvngra) Radium AppH 
cator Afrn Ofol, Khinoi nn4 Lurpapo/ 59 PO-IOJ, Afor, 1960 

SO DiLctiioK, E Dm and Koi..»n. A L Radium Therapy for Lymphoid 
TiMue In the Nasopharynx Ann Orot JUttnol onrf haryn^ox^ 56 78-36. 
ilar, 1950 

3L Ba»rJTtnLp C. D lleastirenientH of Iho Radiation Dob^* Irom the 
Nasopharynx Radium Beta-Gamma Raj Ai)j>Jlrotor Tran* Ayurr Acod 
OpTith^ 64 490-501, 4tay June, i960 

51. !a'u>s, }8\i»8h Polential Biologic DBUgT*r« of Nasopharyngeal Bela 
Irradiation Trans Aincr AmJ OpijtM 64 5t*2*^*07 May June, 1950 

33 Day, K- M The Abuse of \»w>pharvng«ai Irradiation Tmfu Amcr 
Acrtrf OphthM 54 622 525. May June J950 

34 BoTOtTY, 3 E, IndlcaCtons Cot and ResviUa of Irradiation in the 
Nasopharynx. Trans Anier Acad OPhttt^ 54 492-49. May June, 1950 

35 jAcox, H TV' The Nasopharyngeal Applicator Radiol 55 592-594 
OcL, 1950 

36 Ktoir, C Tm and Dn-\XLT A, Anterior niedian) Pharyuffoiomi 
Arci surff^ CO 1161IITO. June. 3950 

37 FtniYA R Total Pharyngoneoplnaty Pfnt and Rrconutrvc Suro^ 
6 fi8'61, July. 1060 



1072 LE JEUNE & LEWIS: PHARYNGEAL SUKG., 1950. 


38. SciiAii, L. A,; Tumores de la nasofarlnge. BoJ, Liga Cancer, Habana, 
26:101-103, Feb., 1950, 

39. Divuit., K. L.: Fibroma of the Nasopharynx. Ann. Oiol, RhinoJ. and 
Laryngol., 59:258-261, Mar., 1950. 

40. Kemmom, W. G., Ju.: Neurinoma of the Pharynx; Report of a Case. 
The LAnvNGOSCoPE. 60:388-391, Apr., 1950. 

41. Hn^•TEn, K,, and Bigo.mit, H. G.; NaBopharyngeal Fibroma, Bigler 
Med. Jour., 19:102-103, May, 1950. 

42. Pioi, P. A., and Davis, R. E.: The Management of Nasopharyngeal 
Fibromas. The L.\nY.XGOScoi‘E, 60:794-814, Aug., 1950. 

43. SwiTEEii, P. K.; Mo.sku.'v, Vi.vce, and Cax.vos, W. M.: Extramedul¬ 
lary Plasmocytoma Involving Pharynx, Skin and Lymph Nodes. Arch. Int. 
Med.. 86:402411, Sept., 1950. 

44. ScEVoi„\, P.: Su due casi di tumorl plasniocltari del rinofaringe. 
.4rc/i. Hat. Otol.. 41;3G0-370, 1950. 

45. .Mekiv:, B. C., and Ra.nsomi; G.: Nasopharyngeal Tumors; the Place 
of Leucotomy in the Terminal Stages of the Disease. Bril. Jour. Surg., 
37:344-346, Jan., 1950. 

46. Vielouia, L: Tumores raallgnos de la region nasofaringea; llnfo- 
sarcoma de la nasofarlngo; plasmocltoma so lltarlo do la pared anterior de 
la nasofarlnge. Brr. xau., Caracas, 15:31-62, Jan.-Apr., 1950. 

47. Owek, R. D.; The Problem of Hypopharyngeal Carcinoma. Jour. 
Laryngol. and Otol, 64:434449, July, 1950; also, Proc. Roy. Hoc. Med., 43: 
157-170, Mar., lO.lO. 

48. EoKitnAnn. T. P.. and Lkami.no, R. H.: Treatment of Carcinoma of 
the Nasopharynx by Irradiation. Radiol., 55:46-51, July, 1950. 

49. Kay, S.vui,; Lkj-:s. J. K., and Stout, A. P.: Pituitary Chromophobe 
Tumors of the Nasal Cavity. Cancer, 3:695-704, July, 1950. 

50. CuxxiNouAM, E. R., and Hr, L. P.: Signs and Symptoms of Naso¬ 
pharyngeal Cancer. Chinese Med. Jour., 68:217-220, July-Aug., 1950. 

51. Kbamius. S.; The Treatment of Malignant Tumors of the Naso¬ 
pharynx. Proc. Roy. Hoc. Med., 43:867-874, Nov., i960. 

52. Weekly Clinlcopathologlcal Exercises: Carcinoma, Bronchogenic, 
with Extension to Pericardium, Myocardium and Venn Cava, and with 
Metastases to Antrum, Orbital Floor and Nasopharynx. N. Eng. Jour. 
.Ued., 243:1043-1047. Dec. 28. 1950. 



CAPILLARY AREAS OF THE COCHLEA 
IN THE GUINEA PIG. 


Catherine A. Smith, Ph.D., 

St, Louis, Mo. 

Interest in the vascular system of the inner ear was stimu¬ 
lated about the middle of the nineteenth century by the pub¬ 
lication of the first histological descriptions of the end-organs 
witliin the membranous labyrinth. Investigators were im¬ 
pressed with the importance of understanding the circulation 
in such a highly differentiated structure and numerous 
attempts to solve the intricacies of the vascular configuration 
followed. 

Most of the early investigators (Huschke,’ Retzius,’ Volto- 
lini,’ Boettcher') noted the presence of blood vessels related 
to the inner ear structures which they studied and described 
their course and position, but Schwalbe’ (1887) was the first 
to coordinate the circulation of the entire cochlea. The coiled 
arterioles of the modiolus pariicularly interested him, and he 
gave little attention to the capillaries. He was followed, in 
1892, by Eichler* who introduced the technique of tlie intra¬ 
vascular injection of a dye and preparation of a cleared cel- 
loidin cast of the ear. WTiile his studies on the human added 
little to Schwalbe’s earlier work on the guinea pig, his methods 
were used in most subsequent investigations of the labyrinth¬ 
ine circulation. 

Siebenmann’s' illustrated monograph, published in 1894, 
became the classical study. He presented a clear picture of 
the general features of the circulator}' pattern in man and 
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emphasized the complete separation of the blood supply of the 
membranous labyidnth from that of its bony capsule. The 
capillaries in the spiral lamina and spiral ligament were 
shown as loosely organized networks. 

Shambaugh,® in 1903, was the first to recognize an orderly 
arrangement of the vessels in the outer wall of the cochlea in 
the pig. He divided them into three distinct capillary areas. 
Further comparative studies bjf Asai,®-'" in 1908, on the dog 
and the i-at i-evealed nothing new except a similarity in the 
vascular pattern of these animals to that of man. 

In 1923, Nabeya" published an extensive study of the laby¬ 
rinthine circulation of the mammalian ear. He carefully out¬ 
lined the more general vascular characteristics but added little 
to our knowledge of the capillai’y regions. 

In recent years, only a few studies on specific capillaiy areas 
have been made. Belemer*= (193G) reported that the vessels 
entering and leaving the stria vascularis were arterioles. In 
1949, Agazzi,” investigating the vascular hydrodjmamics of 
the spiral ligament in the guinea pig, divided the capillaries in 
this region into two separate systems. 

Eacla one of these investigators has contributed something 
toward a better understanding of the circulatory pattern, but 
the study remains incomplete. Interest has been primarily 
centered about the larger features. The capillaries, in most 
cases, have been indistinctly shown and inadequately de¬ 
scribed. Little attempt has been made to locate them precisely 
in relation to various parts of the inner ear. 

The necessity for further studies on certain vascular areas 
in the ear has been emphasized in the past few yeai’s. Recent 
repoi-ts have shown that there is still no clear concept of the 
capillaiy arrangement in the spiral ligament. The question of 
the origin and' absorption of endolymph and perilymph is one 
that would profit from a more detailed analysis of the distri¬ 
bution of blood vessels. 'Meniere’s disease, tinnitus, and some 
hearing disorders have been attributed to vasomotor disturb¬ 
ances in the cochlear and vestibular labyi'inth. It is impoifant 
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that the details of capillary ramifications and relations be ns 
deiarly outlined as have otlier features of the vascular pat¬ 
tern. It is possible that a study of the capillary areas of the 
cochlea may add something to our knowledge of normal or 
pathological circulatory conditions. 

MATERIALS AND METHODS. 

Seventy-five guinea pigs weighing from 250 to 450 gm. were 
used. They were healthy animals of dark color vith good 
pinna reflexes. 

The vascular pattern was studied by means of the Intia- 
vascular precipitation of Prussian blue or lead chromate. It 
was found that this method resulted in more complete capil¬ 
lary injections than perfusion of a dye or particulate material. 

The animals were given 0.6 ml. veterinary Nembutal (Pen- 
tobarbitol Sodium, Abbott), the chest cavity was opened and 
a cannula inserted in the aorta. The .blood was first washed 
out with 0.86 per cent sodium chloride solution or Locke’s 
solution at approximately normal blood pressure. 

An intravascular precipitation of Prussian blue was induced 
in 17 guinea pigs. This was accomplished by perfusing first 
with 76 to 100 ml. of 2 per cent of equal parts aqueous potas¬ 
sium ferrocyanide and iron ammonium citrate. A small 
amount (26 to 60 ml.) of distilled water was then run in to 
avoid precipitation in the tubing, followed by 60 to 76 ml. of 
3 per cent hydrochloric acid in 10 per cent formalin solution. 
The temporal bones were I'emoved from the animal, the coch¬ 
leae were exposed and the specimens allowed to remain in the 
acidified formalin overnight. Some of these ears were com¬ 
pletely decalcified, embedded in paraflin and sectioned. Most 
of the ears, after washing well, were dissected under the dis¬ 
section microscope at magnifications of 18\ to 64x. Pieces 
of the inner ear were removed as desired. They were counter- 
stained lightly with 0.2 per cent aqueous Safranin 0 solution, 
dehydrated, cleared and mounted in Dnmar for microscopic 
examination. 



1076 


SMITH; COCHLEA IN THE GUINEA PIG. 


The method of Williams''* ■was followed for an intravascular 
precipitation of lead chromate crystals in eight guinea pigs. 
This method was found to be most suitable for visualization 
of the vascular pattern and topogi’aphy of the cochlea as a 
whole under the dissection microscope at magnifications of 
18X to lOOx. 

The cytologj' of the vessel walls was studied by the exami¬ 
nation of dissected pieces of tissue stained with 0.2 per cent 
aqueous Safranin 0, alone or combined with Light Green, and 
sectioned material stained by hematoxylin and eosin. 

Bodian’s protargol method (Silver albumose, Winthrop) 
was used on dissected and sectioned material to demonstrate 
the presence of nerve fibres. Eleven animals wei’e perfused 
with 10 per cent formalin solution and the ears fixed for two 
days. Half of the ears wei'e decalcified with 2.6 per cent nitric 
acid in 12 per cent formalin solution; the others were stained 
in the undecalcified state. The cochleae were opened, and the 
cochlear duct and blood vessels in the modiolus were exposed 
before silver impregnation. After impregnation the blood ves¬ 
sels were dissected out from the modiolus, pieces of spiral 
ligament and spiral lamina I'emoved, and the staining proce¬ 
dure completed. 

Sections of paraffin embedded ears were stained by Weil’s 
iron hematoxylin method to differentiate between the myelin¬ 
ated fibres of the cochlear neiwe and the unmyelinated fibres 
of the blood vessels. 


FINDINGS. 

The general features of the vascular supply has been pre^ 
viously described;'-” therefore, they will be outlined only 
briefly before going on to the detailed description of the 
capillary areas. 

The labyrinthine artery enters the intenial auditory meatus, 
gives off the A. vestibuli antei’ior, then continues to the base 
of the modiolus as the A. cocWeae communis. Here it divides 
into the A. vestibuli posteidor and the A. cochleae propria. 
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The A. cochleae propria enters the modiolus with the coch¬ 
lear nerve. It gives off numerous brnnches in its spiral ascent 
to the top coil and ends somewhere in the fourth tum bj’ 
dividing into two branches, one of which supplies the spiral 
ligament of the apex. 

In its course upward, the A. cochleae propria is embedded 
in the loose connective tissue between the rope-like core of 
nerve fibres and the bony wall. In this position it gives off 
large primary branches wliich in turn ramify into secondarj’ 
branches, or smaller branches equivalent to the latter. The 
primary branches may coil or twist a few times in the loose 
connective tissue before dividing further. The first primary 
branch is notable in that it is a large branch, often supplying 
a part of the basal tum and the vestibular portion of the 
cochlear duct, anastomosing witli branches from the posterioi- 
vestibular artery. 

The secondary radiating branches coil tortuously in bone 
before arching out over the scala vestibuli. They strike out¬ 
ward to enter a wedge-shaped plate of bone located superior 
and medial to the scala vestibuli, and inferior to the posterior 
spiral vein. In the bone, they assume the general pattern of 
a spring coil directed toward the bony partition; however, the 
coils are not completely enclosed in bony channels. At the 
root of the bony partition the arterioles straighten out, arch¬ 
ing over the scala vestibuli enclosed in a bony canal for a 
variable distance to enter the spiral ligament at its uppermost 
attachment. 

The distance for which the radiating arteriole traverses 
the bone usually decreases as the apex of the cochlea is 
approached. In the first turn the radiating vessel is encased 
in bone across the top of the scala, descends along ti\e lateral 
edge and at times does not leave the bone until below the 
upper limits of the spiral ligament. In the second and third 
turna, the vessel leaves the bone after it passes the lateral 
limits of the bony partition. In the fourth turn and the apex, 
it may not be enclosed in bone for the greater part of its 
course ItTierever the vessels leave the bone before entering 



1078 


SMITH: COCHLEA IN THE GUINEA PIG. 


the spiral ligament, they are separated from the perilymphatic 
space by only the thin layer of mesothelial cells which lines 
the scalae. 


/ — Capillaries of the Spiml Ligament. 

Although it may divide into two branches in the bony par¬ 
tition, the ai“teriole does not ramify into terminal bi-anches 
until it enters the spiral ligament. One or two small branches 
turn and course in a spiral direction; the remainder descend 
in the spiral ligament. These capillaries of the spiral ligament 
may be divided into four groups on a basis of their location 
and course. Group 1 consists ojf the branches that wind in a 
spiral direction in the upper spiral ligament. Group 2 is the 
capillarj’’ network in the sti'ia vascularis. Group 3 is the vessel 
in the spiral prominence. Group 4 includes the remaining 
capillaries which descend in the depths of the spiral ligament 
(see Figs. 1 and 2). 



Pig. 1. Photogiaph of a schemaiic Ormvlng ahou'lng typictil capiliary 
ramlflcatlona in tho spiral Ilgnmont of the guinea pig. (c.e.llff.) crest of the 
spiral ligament; (c.v.i collecting vonulc; (ra.I.) mesothelial layer; (p.h.) 
prlmars'’ branch; (r.aj radiating arterlolo; (s.b.) secondary branch; (fic.m.) 
flcala media; (sc.t.) acala tympani; (ec.v.) pcala vestibidl; (V.sp.p.) V. spira¬ 
lis posterior; (I) capillary of the upper spiral ligament; (JI) nottrork of the 
stria vasrularls; (III) vessol of the spiral prominence; fHO capillary de¬ 
scending In the depths of tho spiral ligament 
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Group 2: Each arteriole usually sends one of its branches 
to the capillai'y nertvork of the stria vascularis. This is often 
a terminal vessel, but it occasionally divides, one part enter¬ 
ing the stria vascularis, the other descending to the vessel of 
the spiral prominence or the lower spiral ligament. The 
branch descends in the spiral ligament behind the stria vas¬ 
cularis, usually entering the strial epithelium in its upper half 
to empty into the vascular plexus. 

The capillaries of the stria vascularis pursue a serpentine 
course in the spiral direction in between the epithelial cells 
(see Fig. 3). They are extensively connected with each other 
so that they give the appearance of a network or wide one¬ 
layered honeycomb superimposed upon and disposed at right 


11 /! (■; 



FIk 3 PhotomIcroBraph of dlnsectod npcclmcn of spiral llenment from 
BUlnea pJr Ko 21 showing- network of the stria vascularis. Intravascular 
precipitation of Prussian blue, .Safranln O stain: magnification lOOX. (a-b) 
arteriolar branch entering the stria vascularis; (cv.) collecting venule: 
(d V.) venule draining the strial network: (1 s.llg.) lower spiral ligament; 
(r.a.) radiating arteriole, (usllg) upper spiral ligament; CII) network of 
the stria vascularis, till) \essel of the spiral prominence 
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angles to the deeper vessels of the spiral ligament. The supe¬ 
rior and inferior boundaries are comparatively straight and 
parallel. 

The strial rete is drained by a venule of large caliber. It is 
formed by the junction of three or four of the stiial capil¬ 
laries and turns bacliAvard to leave the stria vascularis in its 
lower half. It descends peripherally to most of the other 
descending vessels and may receive a branch or two from 
them before entering into the collecting venous system at the 
lower edge of the spiral ligament. 

In all of the animals obsciwed. no other connection was 
noted between the strial capillaiies and other capillaries in 
the spiral ligament except through the arterial branch enter¬ 
ing and the venule leaving the network. 

Group S: Another of the main branches usually descends 
behind the stria vascularis and cui-ves inward to enter the 
spiral prominence, wliere it empties into a spirally coursing 
vessel. Each radiating arteriole usually supplies one branch 
lo the vessel of the spiral prominence, althougli there may be 
more than one, or none. The small capillaries of the first group 
seldom end here. 

The ve^l in tlie spiral prominence is found near the epi¬ 
thelial layer, sometimes with only a single layer of connective 
tissue cells interposed. It couiscs parallel to the network of 
the stria vascularis, just below its inferior border, but in no 
way connected with it. It Is not continuous, rarely continuing 
for more than 1 or 2 mm. without a break. At times it is 
double, a duplicate vessel running for a short distance up 
unddr the edge of the stria vascularis. 

This capillary is drained by many vessels, always two or 
three times the number of those entering it. They must bend 
upw ard and backu-ard to leave the spiral prominence because 
of interference below from the outer spiral sulcus. They 
then descend toward the collecting venules of the Imver spiral 
ligament. 
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Group A: The remaining terminal branches descend in the 
spiral ligament, some cui*ving out toward the periosteum. At 
times they divide in the depths of the tissue. This is found 
most often in the basal tum, where the tissue is thicker. Ordi¬ 
narily there are no anastomoses betvv'een the capillaries 
descending in the spiral ligament until they reach the area 
below the basilar membrane. 

Some of the capillaries descending close to the stria vascu¬ 
laris bend toward the scala tympani at a point from 30 to 50 
microns below the level of the basilar membrane. They tum 
and continue in a spiral direction for 50 to 400 microns, 
sometimes receiving other of the descending vessels. In the 
basal turn this part of the scala tympani is covered by a thin 
plate of bone. Elsewhere, the vessels lie close to the meso- 
thelial lining of the scala, with only a few descending basilar 
membrane fibres intervening. When the capillaries again tum 
downward, they continues to the collecting venule, lying below 
the mesothelial layer. 

The other descending capillaries, following the curvature 
of the bone, turn slightly inward to meet the vessels just 
described, those from tlie strial rete and the spiral prominence. 
They are all united in the venules of the lower spiml ligament. 
At the inferior boundary of the scala tympani, Uiey have been 
brought together into two or three trunks. These then cross 
the floor of the scala tympani, slanting in a basal direction, 
uniting into one large vein. Corresponding to the situation of 
the radiating aiferiole, the venule does not enter the bone of 
the floor of the scala in the upper turns until it has almost 
reached the posterior spiral vein. 

The V. spiralis posterior receives all the venous blood from 
the cochlea. It begins in the apex by receiving venules from 
the spiral lamina and spiral ligament, and makes a spiral 
descent at the inferior medial border of the scala tympani. 
As it descends it receives veins radiating inward under the. 
scala tympani from the spiral ligament, those descending fmm 
the spiral lamina and others from the spiral ganglion and 
modiolus. At the pi-oximal end of the basal coil, it turns and 
enters the V. canaliculi cochleae at the mouth of the cochlear 
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aqueduct The V. fenestrae cochleae and the V. vestibuli pos¬ 
terior, both of which may collect a few venules from the ves¬ 
tibular portion of the cochlear duct, receive drainage from the 
remaining part of the membranous labyrinth. They empty 
into the V. canaliculi cochlea which terminates in the jugular 
vein. 

II — Capillaries of the Spiral Lamina (see Fig. i). 

The vesseb supplying the spiral lamina originate eitlier 
from the primary branches of the A. cochleae propria or the 



Pie. * Photoeraph of « »chomall<! Uniwltie «lio»ln(T lyplcel MplUarr 
ramlOMtloni In tbo nplrnl lamlnn of tho culnrn piff. (m) moClolu«; (p b) 
pritntrr branch; (rn.t) radial nurro flbraa; <a.b.) aecondarr brnnch, (*bJ ) 
■plral border of tho limbus; (».b p.) aplral border below tho Inner pillar; 
(■.ht.) ipiral border below tho tannol; (a.ff) aplral etmarllon; (*cjn-) acaU 
media; {ac.t.) aoala trmpAnl; (aar) acala vtatlbull; O'apP) V aplmlla 
jwitertor. 
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proximal end of the secondary coiled branches. They may coil 
a few time in the modiolus, then descend toward the spiral 
lamina. They turn outward in the upper plate of the bony 
spiral lamina to slightly beyond the medial limits of the lim¬ 
bus. If they have not previously branched, they divide here 
in various ways. One tributary may ascend into the limbus, 
while another continues outward in the bone. At times the 
vessel divides into two divergent branches coursing spirally 
at the root of the limbus, sending capillaries into the limbus 
and finally entering there itself. 

The capillary bed of the spiral lamina is divided into two 
regions for descriptive purposes: an upper plexus in the lim¬ 
bus, a lower plexus below the basilar membrane. Each plexus 
may have separate ai-terial supply and venous drainage, 
although some capillaries are continuous between the two. 

Vessels of the Limbus: The vessels enter the limbus by 
passing into the connective tissue base near its medial attach¬ 
ment. They ascend diagonally toward the lateral edge of the 
epithelial covering. The capillaries do not enter the epithelial 
layer, nor the fibrous area bordering the internal spiral sulcus 
but remain in the connective tissue base of the limbus. At 
the superior lateral edge of the connective tissue, inferior to 
the epithelial layer, the vessels turn and form an irregular 
edging of loops (see Fig. 5). 

From the upper edge of the limbus, the vessels descend in 
the same manner through the connective tissue to re-enter the 
upper plate of the spiral lamina. In the bone, the capillaries 
either continue alone toward the vein or join the descending 
vessels from the lower plexus. 

Vessels Belou' the Basilar Membrane: The arteriolar branch 
to the plexus situated below the basilar membrane ordinarily 
approaches in one of two ways: either by descending in the 
bone of the modiolus and continuing out in the bony spiral 
lamina after giving off a tributary to the limbus, or by de¬ 
scending in the central canal of the modiolus. The first man¬ 
ner of approach has been described. The second manner of 
approach is found in the first turn, part of the second and 
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infrequently elsenhere The arteiiole tw ists as it descends in 
the modiolus, then pierces the supeiioi medial comer of the 
bony wall of Rosenthal's canal Heie or before, branches mav 
be gi\en off to the limbus and spiml jranglion 

Whatever the manner of then approach to the upper plate 
of the spiral lamina, they extend onto aid either enclosed in 
the bone or placed directly on top of the radial flbi'cs of the 
cochlear nerve Here the vessels aie in intimate contact with 
the myelinated fibres In spreading out they sometimes dip 
under a few fibres They descend to tlic lower plate of the 
spiral lamina through the nerve, usually traversing the Inter¬ 
spaces, but at times penetrating the bundles 

Having reached a position inferior to the nerve fibres, the 
vessels continue out beyond the bone and below the fibres of 
the bnsilai membrane Below the inner pillar of the organ of 
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arteriole descending to the spiral lamina. The vessels enter 
Rosenthal’s canal from above and intei-twine freely among the 
ganglion cells. There is little anastomosis with the capillaries 
leaving the basilar membrane and limbus. At times the ves¬ 
sels are collected together in the same postcapillaiy venules. 
Othei'wise the venules from the spiral ganglion enter the pos¬ 
terior spiral vein by a separate collecting venule. 

The arterial supply to the spiral ganglion appears to be 
entirely separate from that to the fibres in the central canal 
of the modiolus. In the pimimal part of the first turn, the 
fibres leaving the spiral ganglion are enclosed in bone for a 
short space from spiral lamina to central canal. The vessels 
supplying these fibres sometimes make connections with the 
spiral ganglion vessels and even those leaving the basilar 
membrane; however, in many cross-sections obseiwed, no ves¬ 
sels were ever noted crossing the bony plates between the 
ganglion cells and modiolus, or associated with the fibres leav¬ 
ing the spiral ganglion, other than the exception above noted. 

The spiral nerve fibres in the central canal of the modiolus 
are well supplied by vessels coming directly from the arteiy 
or from the primary bi’anches. They are highly anastomotic 
and uncoiled. The collecting venules enter the posterior spiral 
vein from the modiolus. 

fk’ — Cytology of the Vossel Walh. 

The thin vessel wall of the A. cochleae propria in the cen¬ 
tral canal of the modiolus contains two or three layere of 
longitudinal and transverse smooth muscle cells around the 
endothelial lining, plus a naiTow adventitia. Its tributaries, 
decreasing in size, have a relatively less dense muscularis. As 
the vessels coil outward in the bone, the muscle cells are found 
to be more and more sparsely spread. 

The arteriole radiating out over the scala vestibuli consists 
of an endothelial lining, with an occasional tangental or longi¬ 
tudinal—more rarely transverse—smooth muscle cell around 
the endothelial layer and a thin adventitia of two or three 
layers of connective tissue cells arranged parallel to the ves- 
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sel. A Bmall accumulation of transverae smooth musclo cells 
can sometimes be observed in the fork or around the arteriole 
as it divides in tlie upper spiral ligament. The perivascular 
cells ai’e divided behveen branches so that each main branch is 
usually enclosed in one layer of connective tissue cells, longi¬ 
tudinally disposed. When the main branches again divide, the 
connective tissue coating is lost. 

The capillaries are composed of endothelial colls and an 
infrequent smooth muscle cell. This is tj-pical of all of the 
capillaries of the spiral ligament except those in the stria ruis- 
cularis. As the collecting venules leave the spiral ligament, a 
connective tissue adventitia is once more added. 

The capillaries of the strial network appear to be composed 
only of endothelial cells. In some preparations, cells were seen 
which seemed to be applied to the outside of the capillary 
wall, but whether they were smooth muscle cells or closely 
applied epithelial cells could not be detemined with certainty. 

Tlie vein draining the strial rete, as before noted, is of large 
caliber. It was observed at times to have one, t>vo or three 
smooth muscle cells arranged transvei'sely or tangentally 
across its mouth. The venule obtains a connective tissue peri¬ 
vascular layer as it leaves the stria vascularis. This is not 
characteristic of other vessels at this level. 

The vessels supplying the spiral lamina are similar in 
appearance to those of the spiral ligament The arterioles 
approaching tlie spiral lamina gradually lose most of their 
smooth muscle coating. As they enter the limbus and Rosen¬ 
thal’s canal, they are reduced to capillary sire. Tlie capillaries 
extending throughout the spiral lamina are endothelial walled 
tubes with occasional smooth muscle cells applied about them, 
particularly at bifurcation points. The vessel below the tunnel 
appears to contain fewer contractile elements than the other 
capillaries; however, the oval nuclei of the cells of the basilar 
membrane are closely applied to this vessel, at times giving 
impression of being directed ai-ound tlie vessel wall. 
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The capillavies in the spiral ganglion and those supplying 
the nerve fibres in the modiolus are likewise erfdothelial walled 
tubes, with occasional smooth muscle cells. 

V — Innervation of the Blood Vessels. 

Many nerve fibres accompany the labyrinthine arteiy enter¬ 
ing the internal auditory meatus. Some are found in bundles 
contained in a connective tissue syncji;ium. Numerous naked 
nerve fibres can also be seen, either in the vessel wall or 
closely applied to it as it enters the meatus. The fibres are 
unmyelinated and seem to have no connection with the cochlear 
nerve. 

The fibre bundles become smaller as they follow the aifeiy 
up into the modiolus, branches being sent out from the bundles 
to the artery and its primary and secondary tributaries. The 
nerve fibres were found on the coiled secondary branches of 
the cochlear artery, but no fibres were demonstrable with the 
arterioles radiating out in the bony partition, or descending 
in the bone of the modiolus to the spiral lamina; neither were 
any nerve filaments observed with the capillaries. 

No definite specialized endings could be observed. As the 
fibres become closely applied to the vessel wall, they lose any 
sheath in which the}' Avere previously enveloped and dis¬ 
appear as naked fibres. 


DISCUSSION. 

The capillaries of'the spiral lamina have received consider¬ 
ation previously by all investigators, and little can be added 
conceniing the general pattern. Attention has been directed 
primarily to the spii*al vessels which have been described in 
vai’ious places in the spii-al lamina. Shambaugh® objected to 
the tei-m “spiral vessel.” He emphasized that these were bor¬ 
ders of capillaiy ai’eas formed by capillaiy loops anastomosing 
Avith each other. Nabeya” recognized a similar condition in 
the human, designating only the vessel beloAv the tunnel as a 
spii’al vessel. “Spiral border” seems to be a preferable term, 
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as “apiral veasel" infers a vessel continuous from base to apex 
The spiral borders found in the limbus and below the basilai 
membrane aie discontinuous and often present a looiied ap¬ 
pearance 

The relation of the tivo loner spiial borders to the basilar 
membrane should be clarified Retzius stated that the spiral 
vessel belon the tunnel n as located in a laver of basilar mem¬ 
brane cells below the basilar membrane fibi-es Boettcher' 
described the vessel under the tunnel as being below the basi¬ 
lar membrane Siebenmann located it in the basilar mem¬ 
brane Asai’ agreed with Siebenmann Vabeva" found two 
spiral vessels on the basilar membianc Ohseirations made 
on the present senes also re\ealed tno spiral borders, one 
below the inner pillar cell, and one undei the tunnel They 
were found to be beneath the basilar membrane fibres with 
one exception The vessel below the tunnel in the basal turn 
of some guinea pigs seemed to ha\t a thin lajer of basilar 
membrane fibies couremg beneath it so that the vessel was 
between the fibres This situation was obsened only in the 
first turn 

A descnption of all the capillary lamifications of the spiral 
ligament has not previoiish been given Shambaugh,* m 1903, 
first showed a definite arrangement for the capillaries of this 
region in the pig He recognized a capillary area o\er the 
scala \estibuli which he belieied to lie intraosseous, another 
in the stna vascularis, and a thiitl in the deeper part of the 
spiral ligament He described the stnal capillaries ns a con 
tinuous system of loops, separate from the other lessels in this 
area Nabeya” believed the capillanes of the stria vascularis 
to be superimposed upon those of the spiral ligament Agazzi'" 
divided the vessels of the spiral ligament into bro systems 
one, the capillary rete of the stria tasciilans, the other con¬ 
sisting of the short, direct vessels m the depths of the spiral 
ligament 

The capillanes of the spira! ligament can actually bo classi¬ 
fied into four groups one in the upper spiral ligament, one 
m the stna vasculans, one in the spiral prominence and a 



1092 


SMITH : COCHLEA IN THE GXnNEA PIG. 


fourth in the depths of the spiral ligament. A typical sec¬ 
ondary radiating arteriole divides in the upper spiral ligament 
and sends one or two branches to the first group, one to 
the stria vascularis, one to the spiral prominence and several 
to the last gi’oup. 

The small capillaries in the upper spiral ligament wind in a 
spiijal direction and are not intraosseous as Shambaugh® found 
them to be in the pig. In the guinea pig they are situated just 
below the mesothelium lining the scala vestibuli. Some of 
them do traverse the bone as they ascend to the vein of the 
turn above. 

The capillary network in the stria vascularis usually has 
one arteriolar branch entering it and a venule leaving it at 
approximately equivalent intervals. It has no other connection 
with the capillaries of the spiral ligament. This was indi¬ 
cated by Shambaugh® and Agazzi.’® The system is composed 
of a closely meshed band of capillaries continuous from ves¬ 
tibule to apex. 

The vessel of the spiral prominence has been given little 
attention. Shambaugh® included it in his illustrations as a 
part of the strial rete. Nabeya“ noted the presence of a vessel 
in the spiral prominence but did not describe it, while Agazzi“ 
did not include it in his model of the vessels in the spiral liga¬ 
ment. It was found in these studies that the vessel in the 
spiral prominence was a constant feature. While it is not con¬ 
tinuous from base to apex, it usually can be found coursing 
straight through the px'ominence for 1 to 2 mm. without a 
break. Although it courses just below and parallel to the 
infei'ior border of the sti’ial rete, it has no connection with the 
netwoi'k of the stria vascularis. 

The vessels descending in the spiral ligament were desig¬ 
nated by Agazzi*® as short, direct arteriovenular arcades. This 
applies to all except those that turn in the spiral direction for 
a short distance in the crost of the spiral ligament. Nabeya” 
described a spiral vessel in this area in the guinea pig. Asai® 
also noted a spiral vessel in the crost of the spiral ligament of 
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the dog. Sieberunann' believed it to be an inconstant vessel 
\vith a spiral course. Shambaugh*s’ observations nre in close 
agreement with those of this study. No spiral vessel was 
observed in this area for the guinea pig. Some of the capil¬ 
laries descending in the depths of the spiral ligament curve 
toward the scala tympani. Reaching the surface of the 
crest of the spiral ligament, they turn to course in a spiral 
direction for 100 to 400 microns, sometimes receiving 
branches from other capillaries. Eventually, they descend to 
the venules. 

Few observations have been made ns to the structure of 
the vessel walls. One of the early investigators, Schwalbe,* 
described the smooth muscle coating of the coiled secondary 
branches in the modiolus. Little has been said about the ves¬ 
sels elsewhere. Belemer” reported that vessels entered and 
left the stria vascularis as arterioles. Agazzi" called the ves¬ 
sels in the depths of the spiral ligament arteriovenous arcades 
but specified that they were endothelial walled tubes unpro¬ 
vided with smooth muscle cells. 

The capillaries in the spiral lamina and the spiral ligament 
with the exception of those in the stria vascularis, all revealed 
scattered smooth muscle cells. Only the capillaries of the strial 
network shoived no definite contractile elements. These appear 
to be composed only of endothelial ceils. 

The only observation on the innervation of blood vessels in 
the inner ear was made by Lorente de No," who found neiwe 
fibres passing from the cochlear nerve to the blood vessels in 
the modiolus of the rat. He could not determine the extent of 
these fibres but believed they were limited to the vessels in the 
modiolus. Contrary to his findings in the rat, numerous nerve 
fibres were found accompanying the labyrinthine arterj' in 
the internal auditory meatus in the guinea pig. They seemed 
to have no connection with tlie cochlear nerve. The nerve 
fibres were apparent only in relation to the vessels of the 
modiolus. 
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SUMMARY. 

9 

These studies were initiated with the pui-pose of filling in 
the details of capillaiY ramifications and relationships within 
the cochlea. By pei'fusion and special staining methods, the 
vascular patteni, the cji;ology of the vessel walls and innerva¬ 
tion of the vessels have been studied in the guinea pig. 

The capillaiy pattern in the spiral ligament has been de¬ 
scribed and the vessels of the region divided into four groups 
on a basis of course and location: one in the upper spiral 
ligament, one in the stria vascularis, one in the spiral promi¬ 
nence and a fourth in the depths of the spiral ligament. 

The capillaries in the spiral lamina have been studied with 
an emphasis placed on their relationships and connections. 

The capillaries of the stria vascularis appear to be com¬ 
posed only of endothelial cells. Smooth muscle cells were 
observed in the vessel walls of all other capillaries in the 
cochlea. 

Nerve fibres were found to accompany the labyrinthine 
ai-teiy in the internal auditory meatus and to continue with 
tlie A. cochleae propria and its bi'anches in the modiolus. No 
nerve fibres could be demonstrated with the capillaries of the 
spiral ligament or spiral lamina. 

My sincere gratitude iB expressed to the members ot the Departments 
of Anatomy and Otolaryngology of Washington University School of Medi¬ 
cine. and the Research Staff of Central Institute for the Deaf for their 
constant interest and guidance. 
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ACROMEGALY. 

With Special Reference to the Otolaryngological Aspect*' Ci; 

N. Edwakd Naghlas, M.D., 

Boston, Mass. 

INTRODUCTION AND MATERIALS 

A recent report of the occurrence of bilateral abductor 
paralysis with acromegaly and the admission of such a case 
to the infirmary stimuated the review of 48 cases of aero-' 
megaly that were studied at the Massachusetts Eye and Ear 
Infirmary and the Massachusetts General Hospital since 1935.. 
These cases were reviewed with special attention paid to the 
otolaryngological picture. Passing comment is made of the 
general signs and symptoms, laboratory findings and treat¬ 
ment. This paper does not attempt to make a complete medi*. 
cal study of the disease. The findings should be of interest to 
the internist, the endocrinologist and the surgeon as well, 
as to the otolaiyngologist. They will point out the necessity 
of a complete otolaiyngological examination in all cases of 
acromegaly. 

To summarize the literatui-e — in 1907, Neufeld published 
a bibliogi-aphy of the work in this field up to that date'; from 
1907-1928, the literature is reviewed and summarized by Frey- 
stadtl; after 1928, five papers as listed in the bibliography 
have been published. 

Signs und, Symptoms: 

The patients uniformly complain of general lassitude and 
weakness. Altliough there is the general increase in the size 

♦Prom the Department of OtolarjTigoloBy of tho MaaBachusatU Eye and 
Bar Inflrmary and the Massachusetta General HospltaL 

Editor's Note; Thla ms. received In I/arynoroscone Office and accepted for 
publication, Aug. 9, 1961. 
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of the bones and a progressive coni'scning of the features, the 
patients do not seem to notice it until the condition is far 
advanced. They may first notice that there is an increase in 
the hat or glove size. In patients with false dentures, failure 
of the plates to fit pioperly may be the first complaint Mal¬ 
occlusion and inability to chew pioperly because of the marked 
prognathism may occur in patients u itli full dentures 

Otolaryngolooical: 

Headachea occur in 70 per cent of the patients. The onset 
of the pain is in the occipital legion with radiation to the 
frontal area At first tliey are mild and ficeting, but mth 
progression of the disease they become intractable The pain 
is more severe in the morning and tends to diminish toward 
evening. 

Face pain was present in 23 per cent of the pabents. Only 
two of the cases showed causes othei tlian the pituitary' ade¬ 
noma to account for the piesence of tlie pain 

The distribution of the pam is o\ei tlie maxillary dmsion 
of the Vth nerve and in three cases was so severe that the 
nerve had to be sectioned for relief Othei cases were im¬ 
proved temporarily with alcohol injections of the nerve. Less 
often the face pain occurred over the ophthalmic distribution 
of the Vth nerve 

Another type of face pain may occur this is the dull, gnaw¬ 
ing pain that occurs over tlie jaw It is explained bv the rapid 
growtli of the mandible with the resultant pressure on the 
nerves 

Laryngeal complaints were present in one-third of the pa¬ 
tients. They varied from hoarseness and lowering of the 
voice to severe cough and dyspnea. There was one case of 
bilateral abductor paralysis in this senes 

DifflcuUy tn sioallouring was present in five patients Ex¬ 
cept for the generalized muscular weakness, no explanation 
could be found. 
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EXAMINATION. 

There are man}' complete descriptions of the appearance of 
the far advanced changes in the acromegalic patient due to 
the effect of pituitary hormones which stimulate the growdh 
of all tissues. There is a gi'oss appeai-ance of the face arid 
typical acromegalic facies and habitus. The lower lip pro¬ 
trudes, the nose is large and broad, the expression is dull, and 
the supraorbital ridges are pi'ominent. The teeth are short 
and often absent, due to the pressure of the bony growth. 
The tongue is characteristic. It is large, freely mobile, thick, 
and covered with coarse furrows. The mucous membrane of 
the oral cavity is hypertrophied and thick. The epiglottis is 
enlarged in all dimensions. The laiynx, too, is enlarged, more 
in the lateral measurement, and the membranes are thick and 
redundant. Marie P. and Marinesco G. studied microscopical 
sections of these membranes in patients with acromegaly and 
i-epoited that the changes found resemble those of pachyder¬ 
mia of the skin. The true cords ai'e thick and white and move 
loosely with phonation. 

Nasopharyngeal examination should be routine in these 
cases since the tumor may destroy the sphenoid and project 
into the nasophai’jmx. In the one case in this series where 
this was suspected the mass proved to be adenoid tissue. 

It is in the examination of tiie sinuses that the otolaryn¬ 
gologist may be the firet to discover the presence of a pituitaiy 
tumor. In over 85 per cent of the cases, the sinuses were 
abnoiTOally large and well aerated. Transillumination may 
cause this to be suspected. Examination of the visual fields 
showed a bitemporal hemianopsia in 30 per cent of the cases. 

Laboratory — X-ray changes are present in 90 per cent of 
the cases. They vaiy from showing merely enlargement of 
the sinuses and extensive prognathism to complete destruction 
of the clinoids. 

With the adenomatous gi-owth of the pituitary gland, there 
are accompanying adenomatous growths in many other organs. 
Many tests to detemiine the presence of these growths have 
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been devised by the endocrinologists. A few of these studies 
are done periodically to determine the current status of the 
gror^’th, to determine progression of the disease and to deter¬ 
mine the effects of therapy. Some of the more routine studies 
are: 

Serum phosphorus and phosphatase — Elevated. 

17-Keto-steroids — Elevated. 

B. M. R. — Elevated. 

Blood sugar — Elevated. 

Treatment: 

Treatment of pituitary adenoma may be divided into three 
main groups — hormonal, X-ray and surgical. 

Hormonal therapy was used in 15 pei cent of the cases with 
some benefit Recurrence and progression of symptoms was 
the rule and other treatment was necessarj'. ACTH was used 
in several cases, but the results thu.s far are inconclusive. 
Over 50 per cent of the cases weio treated with X-ray. The 
average dose was 200 k.v. with a total dose of 1,000 r. through 
three portals, two lateral and one frontal. Two-thirds of the 
patients treated with X-ray were improved, but repeated 
courses of treatment were required. One patient received a 
total of 14,800 r. 

The transphenoidal removal of the pituitary ns done by 
Oscar Hirsch in selected cases olTei-ed the best chance of a 
complete remission of symptoms. Five cases done with this 
technique by Hirsch were improved. The neuresurgical ap¬ 
proach, craniotomy, as done by the neurosurgical department 
of the M. G. H., gave good results in two cases. 

Discussion: 

Pituitary adenoma causes a large and varied group of clini¬ 
cal findings. The otolaryngological picture has been neglected 
because of the striking changes in the rest of the body. As 
pointed out by Grotting and Pemlrerton, if patients witli ncro- 
megaly have a cord paralysis that is not found before opera¬ 
tion it may endanger the successful outcome of the procedure. 
Tliese authors reported five cases of bilateral vocal cord fl-vn- 
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tion (or paralysis) in acromegaly. Oscar Hirsch in a personal 
series of over 300 cases of acromegaly has not seen one case 
of bilateral abductor paralysis. The records of the infirmaiY 
do not mention any cases of cord paralysis except for the case 
I'eviewed. The cause of the bilateral vocal cord paralysis in 
this case may be explained by the presence of the mediastinal 
mass with pressure on the recurrent neiwes. New and Chil- 
drey, in a review of 217 medical cases, found that malignant 
or benign enlai-gement of the thyi’oid may cause paralysis of 
the vocal cords. In their series there were 32 cases of cord 
paralysis fi'om benign and 10 cases from malignant goiter. In 
two of the 42 cases, the paralysis was bilateral. Since the 
enlarged thyroids have been found to occur often in acromeg¬ 
aly, recurrent nerve pressure is probably the most logical 
explanation for the cord paralj'sis. It is definite that all 
patients with acromegaly should have a complete laryngologi- 
cal examination. 



Pip. 1. Lateral view. X-ray showlnp typical nkull nndinps In acromepaly- 
note abnormal enlarpoment of Rlnusen, thick cortex, ballooninp or eeiia 
turcica, destruction of anterior and posterior cllnold procccBses. 
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0A8E REPORT.* 

X. J. 4&0116. The patient, n TB-y^r-old Russian and a former insurance 
agent, waB admitted on March 19, 19&1, with a chief complaint of respira¬ 
tory difficulty for one year^e duration with a marked Increase In the sorer- 
Ity of the BjTnploms for one week preceding admission. Orer the past 
year, orthopnea, exertional dyspnea and ankle swelling had bwn present. 
Stridor, which wae quite marked on Rdmlnalon. had been present for one 
week. 



Fltr 2. A-P tIcw 


Presented at the meetJnir of tho New Cn»?Jnn<i OtoInrynHoloRlcal Society 
llsrch Jl, 1951 . This ca*a wai Included In a paper by Bauer and Aub 
bUograpby). In which partlcolar attentton wm paid to the endocrlno- 
lc*l aspect 
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In 1944, the patient had presented himself at the throat clinic complain¬ 
ing of nasal obstruction, and a diagnosis of bilateral polypoid sinusitis 
was made. A routine larjTigeal examination at that time revealed a left¬ 
sided abductor vocal cord paralysis for which no cause could be found. In 
1946, both cords were paralyzed, but the patient had few complaints of 
respiratory dlillculty. Until the current admission the patient was fol¬ 
lowed in the throat clinic. The advanced age of the patient prevented 
sinus surgery. 

PaM History: In 1926, the patient began to notice changes in the 
appearance of his face. His attention was first called to these changes by 
a friend who remarked that he looked like an old man and that his features 
were becoming coarse. In 1934. the patient noticed that his lower Jaw 
was becoming more prominent and that his lower teeth overlapped his 
upper teeth. At about this time his voice became deeper. There were no 
complaints of headache, visual disturbance or personality changes. He later 
developed glaucoma which obscured any picture of temporal hemianopsia 
which may have occurred. The general physical condition of the patient, 
except for the marked weakness which accompanied his acromegaly, was 
fair. There had been complaints of orthopnea and exertional dyspnea 
since 1936. In 1936, a BMR was plus 26. On treatment with Lugol’s solu¬ 
tion it fell to plus two. 

Pieriotis Operations and Treatment: 

1930—Excision of multiple flbropaplllomnta from neck and occipital 
region. 

193,")—Sialolithiasis with removal of the left submnxillnry gland. 

1936—X-ray treatment to pituitary adenoma with remission. 

1944—Xasal pol>-pectomy and removal of inferior turbinate. 

194"—Chronic glaucoma. 

1949—Removal of senile cataract. 

Physical Examination: The patient showed typical acromegalic facies. 
.Marked emphysema and kyphosis w'ere present. Mild congestive heart 
failure was present with scattered rales over the bases of both lungs and 
a two plus pitting edema of the extremities. The nose was markedly 
enlarged. The naris on the left was filled with polyps and pus. The 
tongue was large, red and mobile, the larynx was large and the mucous 
membrane loose, thick and lusterless. The vocal cords were paralyzed in 
adduction with less than 1 mm. of airway. The excessive secretion and 
pus wliich had collected on the surface of the cords made the airway even 
smaller. The false cords were hypertrophied and the true cords were 
thick and white. 

Laboratory Reports: Blood and urine within normal limits. 

March 22, 1951—Serum calcium, 9.9. Phosphorus, 4.6. Phosphatase, 3.2. 

March 20, 1951—Electrocardiogram—Auricular flutter, left ventricular 
hypertrophy. 

Bacteriology—Nasal culture—Coagulase positive hemolytic staphylococ¬ 
cus aureus, E. coli. 


X-ray: 

March 19. 1951—Fluid in right base. Mass in superior mediastinum. 
Jlarch 19, 1951—.No obstruction to swallowing. 
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ilarcli 20, 1961—Skull bone thick and hea^y, frontale large. Slnotea— 
Chronic purulent slnueitlfl. marked reaction around 
frontala and antrum 

In 1936, there wm a report of large bonea of band*, clubbing of pha¬ 
lange*, coarse trabecnlatlon of bones Sella enlarged and floor deprcised 

Wosplfal Course: On odmltslon. March 19, 1961. the patient uraa In 
severe reiplratory distress, and a tracheotomy wns done under local anes¬ 
thesia. The patient was digitalised, and the cardiac congestion that was 
present on admission u.aa relieved Local treatment, incladlng a shrinking 
spray and local irrigations was instituted in an attempt to Improve 
chronic sinusitis; chemotherapy was also given The foul discharge gradu¬ 
ally diminished and the nasal polyps have dlMpp<‘arcd Two day* after 
admission the patient had dlfllcuUy In voiding and was transferred to the 
genitourinary service for treatment of an enlarged prostate The patient 
withstood prostatectomy welt He has been discharged from the hos¬ 
pital and Is being followed In the out-patient clinic The tracheotomy 
tube Is still in place and the patient has no complalnta It n^as con¬ 
cluded that the aubatemal masa probably represented an enlarged thyroid 
as it was present In films token In 1996. 
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MULTIPLE PAPILLOMA OF THE LARYNX ; 


A PRELIMINARY REPORT OF FOUR CASES 
TREATED WITH TERRAMYCIN. 

Ian M. Bradbubn, M.D., 

Phoenix, Ariz. 

Papillonm of the larynx is the commonest Iar>Tigeal tumor 
of childhood. Although they are benign, the mortality rate 
may exceed that of carcinoma of the larynx in adults.' 

Microscopically, these tumors are identical to the papillomas 
that occur in adults; however, they differ in several important 
aspects and should be considered as a separate clinical entity. 

The incidence of cases has been reported as between one 
per 1,000 to one per 6,000 clinic patients.' The sjTnptoms may 
occur from birth onwards; more commonly they develop be¬ 
fore the age of five years. The sex incidence is about equal, 
and the racial incidence compares with that of the general 
population. 

The etiology of the disease is unknown. Heredity and 
chronic iritation have been blamed, but there is little support 
for these tlieories. It has been repeatedly observed that papil¬ 
lomas in children tend to disappear at puberty, which sug¬ 
gests some hormonal influence; liowevcr, while the lesions tend 
to disappear in response to the liorraonal changes of puberty, 
it does not necessarily follow that they occurred because of 
some hormonal influence or imbalance in childhood. Certainly, 
there are usually no other signs or symptoms to suggest such 
a disorder. 

In 1923, Ullraan' demonstrated what was presumed to be a 
virus in the laryngeal papillomas of a child, by two successive 

iMUor's Note': ThU mu roc^tved In I-niynftovcone Offtcf* for 

publleatlon, May 1, 1>51. 
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transfers of the lesion to the skin of adult volunteers. He 
also made three attempts to transfer a solitaiy papilloma of 
an adult to healthy skin, but without success.^ 

In 1933, Shope,^ using material obtained from the skin 
papilloma of wild rabbits, was able to demonstrate that an 
agent which passed Berkefeld filters of V. N. or W. porosity 
was capable of producing similar lesions in the skin of other 
rabbits and was further able to demonstrate a neutralizing 
antibody to this agent in the infected animals. Rous,' using 
the Shope virus, was able to produce papillomas in the mus¬ 
cle and the viscei'a by direct implantation, and in the lungs 
by intravenous inoculation. 

While not conclusive, it would seem that a virus plays some 
part in the production of papillomas, and perhaps this is 
altered by hormonal changes. 

Grossly, the lesions appear as gi-ayish-pink, mulbeny-lilve 
nodules projecting from the mucosa, varying in size from a 
few millimeters in diameter to lesions that completely fill the 
larynx. They may occur anyTZ’’here in the laiynx, trachea, 
bronchi, epiglottis or phaiyngeal wall but are most commonly 
found on the true cords and ventricular bands. They are fri¬ 
able and bleed easily when touched. 

Microscopically', they' are seen to be benign, sessile or pedun¬ 
culated lesions with a vascular connective tissue core covered 
by proliferated stratified squamous epithelium. They arise 
fi'om the mucous membrane and show no tendency to infil¬ 
trate below the basement membrane. The cells show frequent 
mitotic figures indicating rapid grov'th; however, the cells are 
all well differentiated and mature. 

The first symptom of papilloma of the larynx is usually « 
change in character of the voice, which is soon followed by a 
hoarseness which may ultimately result in aphonia. The first 
respiratory symptom is usually a cough. This is followed by 
progressive dyspnea which, if untreated, may result in 
asphyxia. A change in character of the child to an inactive, 
retiring type is not infrequent.’ As the disease progresses, one 
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notes the increasing use of the accessory muscles of respirn' 
tion, retraction of the supra- and infrastemal notches, and 
cyanosis. 

Laryngeal papilloma in cliildren is often a self-limited dis¬ 
ease, the lesions disappearing at puberty. Smith* and Jackson* 
have reported cases that liave undergone malignant degen¬ 
eration, but all of these cases have been in adults. 

If the papillomas fail to disappear at puberty, they usually 
take on tlie clinical characteristics of the adult type in that 
they show less tendency to recur and are often cured by sim¬ 
ple surgical excision. A notable exception to this is a case 
reported by LeJeune,'” in which the papilloma recurred in 
spite of 97 operative procedures and resulted fatally with a 
squamous cell carcinoma of the laryTix. 

The diagnosis is made by direct laryngoscopy, biopsy and 
microscopic examination of the tissue. 

When confronted \vith a cliild who has cluenic progressive 
hoarseness, one must, in addition to papilloma, consider othoi' 
benign tumors, vocal nodules, “screamers’ nodes,” chronic 
laryngitis, congential cysts and webs, congenita] larjmgeal 
stridor, laryngotracheitis, hypertrophy of the ventricular 
bands, foreign body, paralysis of the recurrent laryngeal 
nerve, syphilis or tuberculosis. 

The multiplicity of therapeutic procedures for multiple 
papilloma is evidence in itself of the failure of all of them to 
produce consistent results. 

In regard to surgical procedures, it shoidd always be borne 
in mind that in children the disease is often self-limited; 
therefore, nothing should be done that will result In any 
permanent deformity of the larynx. Gentle forceps removal 
under direct laryngoscopy is the most often practiced and is 
perhaps the beat surgical procedure. This, at times, may be 
augmented by tracheotomy to obtain an adequate airway and 
may also be of value by placing the larynx at rest, ns aug- 
gosted by a case reported by Patterson," in which recovery 
occurred follondng a tracheotomy only. 
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Numerous medications liave been applied topically with 
varying and inconsistent success. Of interest is Broyles’’^ 
report of five cases treated by topical application of estrogens, 
amniotin in oil, in 1 cc. (10,000 U.) doses following surgical 
removal, in which a cure was obtained in all cases; however, 
Ferguson and Scott’ were unable to duplicate these results 
with this therapy. 

Varying results have been repoi-ted from the use of irradia¬ 
tion, both X-ray and radium. Of the t\vo, external irradiation 
by X-rays seems preferable because of the lessened danger of 
pericliondritis and the resultant permanent damage to the 
laiynxhowever, wdtlr X-raj"^ thei’apy the danger of produc¬ 
ing pennanent damage to the laiynx still exists and is the 
chief contraindication to this method of therapy which, at 
times, seems to result in a cure. 

Holinger’ has recently given a pi'eliminary report of seven 
cases of multiple papilloma in children treated with aureo- 
mycin in doses of 25 to 50 mgm. per kilogram per day fol¬ 
lowing forceps removal. Two of the seven cases were 
apparent failures, but this may be the result of, inadequate 
dosage of aureomycin. The remaining cases were all mark¬ 
edly improved. While it is yet too early to draw any definite 
conclusions, this form of therapy is rational and encouraging 
and deserves further trial. 

The following is a I'eport of four cases treated with terra- 
mycin* following foixieps removal: 

Case 1: F. J.,t a three-year-old colored male, who Ilrst came to our 
clinic on Sept. G, 1960, with chief complaints of hoarseness and shortness 
of breath. 

His Illness apparently began when he was 19 months old, with an onset 
of hoarseness which gradually grew worse. In February, 1960, he was 
taken to another hospital in Now Orleans because of this hoarseness, 
and a laryngoscopy was done, following which the child had more hoarse¬ 
ness and the mother refused to return with the child for further treat¬ 
ment. He was not seen again until he came to our clinic with a history • 
of Increasing respirator^' distress of two weeks’ duration and a marked 
Increase In hoarseness. 


•"Torrabon,” elixir of terraraycln, was used In the three children; 260 
mem. capsules of torrnmycln were used In the adult. Both were gonorousl} 
supplied by the Pflier Co. 

tFrom the service of Dr. Carl Granborry and Dr. Adrnin Cairns at the 
Kye, Ear, Nose and Throat Hospital of New Orleans. 
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Past hlfltot 7 T^veitlM lijM he htd frequent upper rwplraturr Infectlona 
at an Infant. He had meaalee at (he ace of tuo years. 

history was neRtUve tor Uoartenets. syphlltt, tnberculotlt or 
other pertinent findlnga, 

Phyalcal examlnatitm on admission revealed a child irbo ctmld speak 
only (n a v/hlaper and vho Vraa In marked TCapiratory dlstre"«, nains all 
the accessory mutcles of retplratlon and revealing marked abdominal 
and Bupratternal notch, retraction on Insplmtion 

The patient vraa admitted to the hoapital on Sept 6, 1?50, and placed 
in jm oyrgon tent The CoUovrtnc day, under local oneathesla, a low 
tracheotomy was done, the cannula being inserted between the third and 
fourth tracheal rlnga. Five days later, he wss given an ether anesthetic 
and, under suspension laryngoscopy, it was seen that the entire JarjTix 
and anpraglolU© region was dUed with paplllomnions tissue So rlsiWe 
airway was present. By gentle uao of the forceps the papilloma, was 
removed as far os possible trlihout injuring the cords On the sixth post* 
operative day, he was started on terrnmydn, '0 rog per Xg per day In four 
divided doses fone teaspoonful of terrabou evv‘ry sir hoursj This was 
tontinued for J7 days, and four days after ct■^aation ol ircnlment he was 
re-eiamlned under suspenston laryngo»top> md (he larynv was found to 
be perfectly Aormak 

On Bee.-6.1960, alt Treeks after the prevluu«» cmminailon, be was egnin 
examined under auapenslon laryngoscope and there wan seen to be a 
recurrence of papinomatooa (Issue which o.tup}«3 approxlmntoly the 
anterior one-third of the glottic sllbouMtc Thip a as gently removed by 
use of the forceps, and the p&tleat sos again pui on terrum>cln In the 
same dosages as before and continued for lu da?« 

On Jan. IB, 1961, ho was again examfried undor suspfnaJon laryngoscopy 
and found to stlU have a small amount of pnpillomBious tissue at the 
anterior coTomlssure. This was remnrf-d with n '‘losher forceps The 
terramycln was discontinued and lb weeks inter on MsTtb 27. 1951. he 
w-M again examined with the tuspenslon apparalJS and multiple papll- 
loBia were removed from the right vocal (ord In posterior onMhlrd 
snd at the anterior commlsaure At this nrltir.g he has again been put 
on terramycin in n dosage of 25b rag e\er> houre and will be kepi on 
this for a minimum of two months 

Case 2: p. L*. O.,* a slxycaf-old whifv f®na(e *aoru I saw for tJio first 
time on Jon. i, 1061. 

Her chief complaint was hoaveencBS and ehcrirei.’? of breath Her ill¬ 
ness was noticed when she flrat learned to »aJk ot the age of 18 months, 
Her voice was woak and abe was sblo to sVf'Si only in a hoarse whisper 
Her voice gradually became even worse and in Febnjar>, 19-f7, two and 
one-halt yean alter the onset, she begun haring progreasWely severe 
rtsplntory difficulty. On June 30. 1949. because of her respiratory difll 
culty, the woB taken to another hospital where under auspensioit laryngoe 
copy, multiple papilloma were removed from the larynx Following this. 
»b« was apparently normal for two to three montbe. after which she 
•Rln developed hofttseness and dyspnoo. necesBlmtlnR a second suspen 
rion laryngoscopy (or remo'a! of multtple papilloma This was dano on 

“Froia The service of Dr. Kots Allen and Dr ilerftr M n«-h st the Bye, Bar. 
•Xove *04 Ttiroct Itospit*!, Sew Ori«an« Uw- 
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Feb. 9, 1950. On March 5, 1950, May 5, 1950, July 19, 1950 and on Oct. 6, 
1950, she had papilloma removed from her larynx under suspension 
laryngoscopy, all procedures being mandatory because of respiratory 
difficulty. 

Past history and family history were essentially negative. 

On Jan. 4, 1951, she was admitted to the Bye, Ear, Nose and Throat 
Ho.spltal In marked respiratory distress. She •was taken to the operating 
room for suspension laryngoscopy; ho'wever, during the Induction of 
ane-sthesla with vinyl ether, she vomited and became markedly cyanotic. 
A tracheotomy was Immediately done and the patient promptly responded. 
The anesthesia was then continued and the larynx exposed with the 
suspension apparatus revealing the entire glottic chink to be obscured by 
the papilloma. The papilloma -wore removed so far ns was possible with¬ 
out damaging the vocal cords, and two days later she was started on 
terramycln, 250 mgm. per kg. per day (2.50 mgm. every six hours). 

On Feb. 2, 1951, she was examined ■with the laryngeal mirror and found 
still to have some papillomatous growth. The terramycln was continued 
In the same dosage and on March 21, 1951, she was admitted to the hos¬ 
pital and her larynx examined under suspension laryngoscopy was found 
to be free of papilloma. Terramycln will be continued for at least another 
month, after which time she shall return for ro-exnmlnatlon. 

Case S: T. J.,* a 2S-ycar-old colored female, who In 1945 noted for the 
first time the gradual onset of hoarseness, The honrsoness was progres¬ 
sive; ho-g-evor, there was no dyspnea. On Juno 26, 1945, she had multiple 
papilloma removed from her larynx at another hospital. She was Im¬ 
proved for about one week, following which the hoarsness became pro¬ 
gressively worse, so that by August, 1945, she was unable to speak.' On 
Aug. 7, 1945, she again had papilloma removed from her larjmx. Follow¬ 
ing this, she was Improved; however, her voice did not return to normal. 
In June, 1949, her voice again began to get progressively •a'orse, but she 
received no treatment until she came to our clinic for tho first time 
on Dec. 2S, 1950, where examination revealed multiple papilloma on both 
cords and subglottically. On Jan. 10, 1951, under suspension larjngoscopy, 
the papilloma were removed with Mosher forceps and tho following day 
she was started on terramycln in a dosage of 50 mgm. per kg. per day In 
four divided doses. 

Past and family hlstorle.s were essentially negative. 

She has been followed at weekly Intervals and one could note the 
gradual disappearance of the small amounts of papillomatous tissue that 
remained after surgery. On March 3, 1951, the larynx was free of papil¬ 
loma, although the edges of the cords were still slightly Irregular. This 
was attributed to the three previous procedures she bus had on her 
larynx. At this 'writing, she Is still on terramycln in the same dosage 
and will bo continued on this for at least another month. 

Case 4: P. D. C.,t a four and one-half-year-old white male, with the 
chief complaint of dyspnea and hoarseness. 


»From the service or Dr. Kotz Allen and Dr. Mercer Lynch at the Eye, Ear, 
Nose and Throat Hospital of New Orleans, La. 

tFrom the serv-ice of Dr. Kotz Alien and Dr. Mercer Lynch at the Bye, Ear, 
Nose and Throat Hospital of New Orleans, La, 
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HU iUces* b«eau at a^wat the cX two years wIUl the gradual onset 
ol hoarseness, fPlJoved la aeraral wonths by the derelopment of rcsplni' 
tory diiBcuJty which ffradnall? became worse. On Harch 19* 1949* he was 
tai^n to another hoapttal whore, under aaspenaJon Iicrjngoscopr. multiple 
papilloma were mnored from both cords, the arytenoids and the sob- 
floUlt ttssnes. Following this, hia stAcs begim to get worse again, anil In 
MaTch, 1960, ha again develop^ dyapneo, necesaltatlng a second opemllon 
00 March ID, 1950, On May 19, 1960, and again on BepL 15, 1950, he 
required aoapenslon laryngoscopy and removal of papilloma bocfluse of 
hoaTBenesa and dyspnea. 

Past and family htatorJea revealed do algnlflcant fltidlngs. 

On Jan, Z, 1051, he wa* admUted to the Elye. E«r, Kose and Throat 
MoepUal where, under auapensW’D mnWple impWoroa were 

rerooved from both rocul cords, the real of the larynx appearing normal 

On Jan, 14, 2931, he was atarted on ferramycln in a dosage of 60 mg. per 
kg. per day In fow dJrldad doses Two monlbs iaier, on Jlarch 30.1951, he 
was readmitted to tho hospital and the larynr exaralncd onder suspension 
larjmgotcopy. Ho was found to ha^o a small amount of paplUomatouB 
VlCTUo at lha anterior commissure, which was rcmoTcd with Mosher tor- 
cep*. The rest of the cords and the larynx were free of papilloma. Al 
this wrUlng, ho U etUl on tentunycin In the same dosage and will return 
for re-exsmlnaUoa tn one month. 

In none of the cases was there any gastrointestinal dis¬ 
orders during treatment with teiramycin. Complete blood 
counts were seen on all patients at tlie end of t\ro months' 
therapy and ah were witluo normal limits. 


SUMMARY. 

Tlie incidence, etiology, pathology, symptomatologj' and 
treatment of multiple papilloma of tho larynx are reviewed 
and discussed. Four cases of multiple papilloma of the larynx 
treated by surgei'y followed by terramycin arc reported. Two 
cases are free of papilloma after two months of treatment. 
Two cases are improved but still have papilloma. 

Complete blood counts on ail tlie patients after tv.'o months 
of treatment with terramycin were n ithln normal limits. 

CXINCLVSIONS. 

Four cases are not enough on which to base any dogmatic 
statements, end not enough time has elapsed oven to prophesy 
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what the eventual outcome will be in these four cases; how¬ 
ever, I feel that there is sufficient evidence on which to base 
sevei’al general statements. 

Terramycin in relatively large doses, given after surgery, 
appeal’s to have some beneficial effects in the treatment of 
multiple papilloma. In a dosage of 50 mg./kg./day, it seems 
necessary to give it for a period of not less than two months. 
The apparent effect of terramycin on multiple papilloma lends 
added support to the theoi’j’’ of a virus etiology of multiple 
papilloma. 

Terramycin in the dosage used is apparently nontoxic, 
there having been no gasti’ointestinal disorders or significant 
changes in the blood pictux’e of any of the cases. 

Case 2 well illustrates the danger of attempting to give a 
general anesthetic to an individual with respiratory obstruc¬ 
tion. All patients with respiratory obstruction should first 
have a low tracheotomy done under local anesthesia. This 
was not done in Case 2 only because of the parents’ objections 
to tracheotomy. 

Case 3, although an adult, was included in this study 
because of its unusual similarity to the childhood form of 
multiple papilloma. 
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OTITIS EXTERNA IN PUERTO RICO.*t 


A CLINICAL AND BACTERIOLOGICAL STUDY 
OF 82 CASES. 

Miguel Alonso, M.D., 

Santurce, Puerto Rico. 

The infections of the external ear canal constitute a con¬ 
siderable part of the routine ear, nose and throat office prac¬ 
tice. They have been estimated to comprise about 5 to 20 per 
cent of all such practice, depending upon the season of the 
year. Wiile the condition is frequently seen in tropical and 
subtropical countries during all seasons, still, both in these 
countries and in the temperate zones, it is more prevalent 
during the Summer. 

Many synonyms have been applied to this disease: otomy¬ 
cosis, fungus ear, mildew eai% Panama ear, Singapore ear, 
swimming ear, itching ear, adobe ear, Dhobie ear, jungle rot, 
stink ear, Hong Kong ear and hot weather ear. Clinically, it 
is mainly an illness of tropical and subtropical countries, 
characterized by itcliing, swelling, pain, a sensation of full¬ 
ness in the ear, discharge, deafness and, at times, fever and 
trismus. It may be an acute process or a chronic condition of 
many months’ duration. In the more acute cases, more of 
the above signs and symptoms are present at one and the same 
time. 

Gilh has pointed out as predisposing factors the following 
conditions: maceration of the canal, ti'aumatism due to for¬ 
eign bodies, climatic influences and individual susceptibility. 

•Presented as Candidate’s Thesis to the American LaryneoloBlcal, Rhlno- 
loBlcal and Otoloelcal Society, Inc., 1961. 

tFrom the University Hospital of the School of Tropical Jledlclne of the 
University of Puerto Rico. 

Editor’s Note; This ms. received In Laryncoscopo Ofllco and accepted for 
publication. May 14. 1961. 
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Gordon,’ who made hia observations in the island of Guam, 
thought that climatic conditions and a low level of persona! 
hygiene were the most predisposing factors. According to 
Simonton,’ atmospheric humidity was the primary factor in 
841 cases studied in New Guinea and the Philippines. Tliis 
author places cerumen as the ranking predisposing cause, and 
believes swimming and bathing to be of secondarj' importance 
only. Mac Cormack and Martin' believe that there may be a 
relationship between seborrheic dermatitis of the scalp and 
the otitis externa. 

Until some 20 years ago the general opinion on the cause 
of this disease was that it was due to the action of fungi. 
This was primarily due to the Influence of reports in the 
older literature, mostly from the tropics. Thus, Graliam,’ 
working in Syria in 1890, obtained rancor cotyunbifer from 
the auditory canal of a Moslem woman suffering from intense 
pain in the ear, itching and tinnitus; several forma of nspor- 
gUIi were isolated at the same time. 

In the more recent literature, some autliors have continued 
to stress fungi as causative oi-ganisms. Simms* reported throe 
cases in 1987 that he thought were due to aspcrgilli. Mincliew, 
Collins and Harris’ found, in 1940, no essential difference 
between the bacterial flora of the normal and the infected 
ear canal, but found 27 to 30 per cent of 93 suspected cases 
of otomycosis, to have aspergilli in their ears, while these 
fungi were relatively rare in norma! ears. Barber et of.,* in 
1931, reported pityrosporon as one of the commonest causes 
of the condition and thought that the staphylococcus aureus 
was responsible for the production of boils, and streptococci 
for fissures of the canal. 

On the other hand, the opinion has been growing to the 
effect that the principal causative agents of otitis externa are 
bacteria, especially those of the pseudomonas aeruginosa (ba¬ 
cillus pyocyaneus) group and certain streptococci. In 1932, 
Hermitte* reported 66 cases of external otitis, refractory to 
all forma of treatment, in 21 of whicli he obtained pseudo¬ 
monas, and brought about a euro by means of an autovaccine. 
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In 1934, Bettington'“ repoi*ted a cure of single case of pseudo¬ 
monas otitis, also by autovaccine. Working in Egypt in 1938, 
Morley” repoi'ted 100 cases of the condition, in a certain num¬ 
ber of which the cause again appears to have been pseudo¬ 
monas aeruginosa. Other authors who found pseudomonas as 
the only or principal invader in cases of otitis were Greaves,’= 
Dunlap,” Quayle," Simon,” Beach and Hamilton,” Jones,” 
Sentui’ia,” S 3 ^vei’ton et al.,^" Salvin and Lewis,” Clark=' and 
Castle et al.^" 

Mitchell-" and Ponce de Leon-^ stressed the importance of 
streptococci as pathogenic agents, an opinion that was much 
strengthened by the careful bacteriological work of Williams, 
Montgomery and Powell,== in 1939. 

Other bacterial agents have been incriminated to a certain 
extent. For example, Salvin and Lewis” encountered, among 
lUO cases of e.xternal otitis, 27 with staphylococcus albus, 14 
with various diphtheroids and nine with sti'eptococcus viri- 
dans. Simon” isolated, in 90 patients, staphjdococci from 20 
per cent, bacillus proteus from 16 per cent, bacillus coli from 
15 per cent, and diphtheroids from 6 per cent; however, in 
both of the two last mentioned studies, pseudomonas aerugi¬ 
nosa was the organism most frequentlj' encountered in both 
pure and mixed infections. 

In view of the impoi'tance of otitis externa in otorhinologic 
practice, of the fact that the opinion still prevails in certain 
sectors of the profession as to its fungous cause, and because 
of the disposal of sufficient and adequate clinical material for 
study, we decided to investigate the condition from the etio- 
logic and therapeutic points of view. 

METHOD OF STUDY. 

A total of 82 out-patients in different stages of otitis 
externa, both acute and chronic, were selected. Matenal was 
taken from 112 ears, by carefully swabbing the external ear 
canal for use in the bacteriological studies, and then scraping 
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gently with sterile curettes to obtain material for the myco- 
logical work. These samples were immediately sent to the 
bacteriologist and mycologist, respectively. 

The results of this study may be briefly and conveniently 
summarized as they appear in Table 1. 

TABLE 1. 


OrffmtUsm 

Pure Infections 
(Ko of Cases) 

Mixed and 

Ture Infrctlons 
tNo of Cases) 

Per 

Cent 

Staphflococcl _ 

-19 

42 

sea 

P*. fteruKlnoia _ 

9 

21 

ISl 

Diphtheroids _ 

___ 7 

3g 

19 s 

AflperglUI 

4 

10 

86 

Streptococci _ 

0 

10 

86 

N. caUrrhalJi_ 

—_ 3 

5 

43 

IL roll . 

i 

4 

34 

PenldlllDra 

1 

1 

OSG 


It is clearly seen that fungi play a negligible role, at least 
in the community in which the study was conducted, and that 
the most important organisms causing o.itia externa are 
staphylococci, in the first place, and pseu-' monas aeniginosa, 
in the second. The largest numlier of pi r nj.Vetions was 19, 
all of them due to staphylococci, wluu -xhj predominated 
among the mixed infections. While p' '>d i nas was slightly 
more frequently encountered (nine f as' ^. a. i pore infection 
than the diphtheroids (seven casesl ‘ number of 

times that the latter were isolateo '''i slightly larger 
than that of pseudomonas; howc ^ t .<cK no patho¬ 

genetic significance to the presenc < ipl neroids in the 
external ear canal. 

As regards mixed infections, .iv ti u-’’’ that the largest 
number in which a certain organism apo-a; ed in combination 
with one or more was six cases, and ■’ic-'' we’'e staphylococci 
with diphtheroids and staphylococci .'•ith pseudomonas. It 
will be noted that both were examples nf combinations with 
staphylococci, but since the total number of cases was only 
six for each combination of organisms, it is seen that this is 
not of statistical importance. 
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The staphylococci isolated were oZ&its in 26 cases and mireus 
in an equal number. They gave rise to no clinically detectable 
diffei'ences. 

The results of cultures were of gi’eat clinical significance 
both as to acuteness or chronicity, and as to the results of 
treatment, as discussed above in that section of the paper. 

CONCLUSIONS. 

1. A bacteriologic, mycologic and therapeutic study was 
conducted on 82 cases of otitis externa. 

2. Fungi were found to be of very minor etiologic impor¬ 
tance. 

3. In most cases, staphylococci were isolated in pure or 
mixed cultures, and these were mostly acute infections. 

In the second largest group, pseudomonas aeruginosa 
(bacillus pyocyaneus) was present, and these were all 
chronic. 

5. Treatment by simple cleansing, with or without the in¬ 
stillation of sulfanilamide or sulfathiazole powder, is 
curative in most cases, within 12 days, when the cultures 
have yielded Gram positive organisms. 

6. Simple cleansing of the ear canal, followed by the instil¬ 
lation of weak acetic acid solution, jdelds good results 
when pseudomonas is present in the cultures, but not in 
less than two to eight weeks. 
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PEARLY TUMOR OF THE CEREBELLOPONTINE 
ANGLE. REPORT OF A CASE WITH 
REVERSIBLE DEAFNESS. 

Miles L. Lewis, Jr., M.D.,» and Dean H, Echols, M.D„t 
New Orleans, La. 

Pearly tumors of tlie cerebellopontine angle comprise 
only about 6 per cent of all tumors occurring in this region. 
Because of their characteristic mother-of-pearl appeai'ance, 
they have been called “pearly tumors." Also knorvn as cho¬ 
lesteatomas and epidermoids, they are benign, encapsulated, 
congenital neoplasms which arise from aberrent epidermal 
inclusions. 

Unlike other tumors of the cerebellopontine angle, symp¬ 
toms and signs. i-eferable to the Vlllth cranial nerve are 
unusual; of 18 cases reported by Gonzalez Revilla,* 10 patients 
had normal hearing and nine normal labyrinths. Olivecrona* 
reported normal Vlllth netwes in five of seven patients with 
pearly tumors. 

The commonest symptom produced by pearly tumors of the 
cerebellopontine angle is pain referable to the Vth cranial 
nen'e. It most frequently involves the third division and may 
mimic tic douloureux.*’* According to Olivecroma,* the typical 
nrsnifestations of these neoplasms are: 1. typical tic pain be¬ 
ginning in the third division of the trigeminal nen'e in a 
yormg person; 2. normal Roentgenogram of the skull; S. nor¬ 
mal results of neurologic examination; and 4. dislocation of 
thecistema pontis and cisterna ambiens in the encephalogram. 

'he Dfp»nmeni* of OlorhlpolttfJ’nffolocx* And Neuroiumrery.t 
jxrunep Clinic and Tulane UntvemUjr of I^uUiant, School of Medicine. New 
Orleen*. Leu 

This me. recelvrd In LarjmitoMop© Ofnco and accepted for 
PaoUeatlon. July 9. 19B1. 
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The following case is of intei'est for two reasons: fii-st, 
return of hearing following removal of a cerebellopontine 
angle tumor is rare,''-" and adequate preoperative and post¬ 
operative records of hearing and lab 3 rrinthine function are 
even rarer; second, it seems worthwhile to emphasize again 
that such a lesion can mimic tic douloureux. The explanation 
for disappearance of the pain for more than 10 months after 
alcoholic injection of the mandibular neiwe is admittedly 
obscui-e. 


REPORT OF CASE. 

R. P. Y., a white man aged 28 years, was first seen by one of us 
(D. H. E.) on Oct. 31, 1949, because of pain in the right side of the face, 
progressive deafness and tinnitus on the right side, all of three years' 
duration. The pain, which was sharp, lancinating and of brief duration, 
was located at first in the upper gums and teeth, but later extended to 
the lower jaw. In the beginning, attacks of pain occurred many times 
daily, but later there were remissions for as long as six weeks. 

A brief examination revealed no abnormalities except a slight decrease 
in hearing on the right to watch and voice tests.’ Audiometric and laby¬ 
rinthine studies were not done. 

The diagnosis of tic douioureux was made. Complete relief of pain was 
obtained after alcoholic injection of Ihe mandibular division of the right 
Vth nen^e on Nov. 9, 1949. 

The patient had no further difficulty until SepL 26, 1950, when he noted 
mild pain in the right upper teeth and beginning disappearance of the 
numbness. Because of this pain he returned to us Oct. 6, 1960. Tlie pain 
in the second division of the Vth nerve on the right side became severe, 
the deafness on the right became progressively worse, and slight nystag¬ 
mus on looking to the right developed. 

A presumptive diagnosis of a lesion of the right cerebellopontine angle 
was made. Otorhinolaryngologic examination revealed total deafness on 
we right, mild nerve deafness on the left, dead labyrinth on the right 
(no response to 30 cc. ice water) and a normal left labyrinth. The blood 
glucose level was elevated and there were 15 cells per cmm. In the cere¬ 
brospinal fluid. A Roentgenogram of the skull showed no abnormalities. 

On Nov. 10, 1960, unilateral suboccipital craniotomy revealed a pearly 
tumor In the right cerebellopontine angle. One centimeter of the 
v^IIth nerve was seen between the tumor and the internal auditory 
tumor concealed the Vth cranial nerve and displaced the 
IXth, Xth and Xlth nerves caudally. After bloodless piecemeal removal, 
the compressed and displaced ponswand the greatly elongated and flat¬ 
tened Vth nerve came Into full view. 

The patient returned to work on the twenty-fourth postoperative day. 
Since operation there has been a progressive return of hearing (see Table 
1 ) and lahyrinthlne function (see Table 2). 
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TABLE L AUDIOGRAM (DECIBEL LOSS). 


Cycl4*/Sec, 

zse siS 1024 

2018 4008 




ll-JO-50 

(10 60 60 

60 60 


.SO io 10 

10 80 




TABLE 2. CALORIC TEST. RIGHT EAR. 

10-27-60 

6-30-61 

No reapoDie to stimulation with 30 cc. Ico water. 

Normal response to stimulation with S cc. Ice water. 


SUMMARY. 

A caae of pearly tumor of the cerebellopontine angle simu¬ 
lating tic douloureux is reported. It is of particular interest 
because return of hearing followed removal of the tumor. 
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HEARING AIDS ACCEPTED BY THE COUNCIL ON 
PHYSICAL MEDICINE OF THE 
AMERICAN MEDICAL ASSOCIATION. 

November 1, 1951. 


Audicon Models 400 and 415. 

Manufacturer; National Earphone Co., Inc., 20-22 Shipman St., New¬ 
ark 2, N. J. 

Audivox Model Super 67. 

Manufacturer: Audivox, Inc,, 259 W. 14th St., New York 11, N. Y. 


Aurex Model F and Model H. 

Manufacturer: Aurex Corp., 1117 N. Franklin St.. Chicago, Ill. 

Beltone Harmony Mono-Pac; Beltone Symphonette; Beltone 
Mono-Pac Model M. 

Manufacturer: Beltone Hearing Aid Co., 1450 W. 19th St., Chicago, Ill. 

Cleartone Model 500; Cleartone Regency Model. 

Manufacturer: American Sound Products, Inc., 2454 S. Michigan Ave., 
Chicago 16, HI. 

Dahlberg Model D-1. 

Manufacturer: The Dahlberg Co., 2730 W. Lake St., Chicago 16, 111. 

Dysonic Model 1. 

Manufacturer: Dynamic Hearing Aids, 43 Exchange PI., New York 6, 
N. Y. 

Electi'oear Model C. 

Manufacturer: American Earphone Co., Inc., 10 East 43rd St., New 
York 17, N. Y. 

Gem Hearing Aid Model V-35; Gem Model V-60. 

Manufacturer: Gem Ear Phone Co., Inc., 60 W. 29th St., New York 1, 
N. Y. 

Maico Atomeer; Maico UE-Atomeer; Maico Quiet Ear Models 
G and H; Maico Model J. 

Manufacturer; Maico Co., Inc., 21 North Third St., Minneapolis 1, Minn. 
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nears (orystai ana Magnenc; Auropnone aioaei zw; — 
Meats Aurophone Model 98. 

Manufacturer: Mearu Radio Hearing Device Corp., 1 W. 84th St., New 
York, N. T. 


Vllcronlc Model 101 (Magnetic Receiver); Micronic Model 
803; Micronic Star Model. (See Silver Micronic.) 
iUmuIactutflr: Micronic Co., 127 XUariUc Are., Boaloti 11, Maas. 

Microtone T-6 Audiomatic; Microtone Classic Model T9; Mi¬ 
crotone Model TIO; Microtone Model 45. 

Manufacturer: MIcrolone Co, Ford Parkway on tho MlaalBBippI, St. 
Paul, Minn.; Mlnneapolla 9, Minn. 

National Cub Model C; National Cub Model D (Duplex) ; 
National Standard Model T; National Star Model S; 
National Ultrathin Model 604; National Vanity Model 
606. 

KUnufacturer: National Hearing Aid Laboratories, 815 S. Hill St, Lot 
Angeles 14, Calif. 


Otarion Model E-IS; Otarion Model E-2; Otarion Model E-4; 
Otarion Models F-1, F-2 and F-3; Otarion Model G-2. 

Manufacturer: Otarion Hearing Aids. ISd N. Dearborn St, Chicago. Ill 

Paravox Model J (Tiny-Mjde); Models VH and VL (Stand¬ 
ard) ; Paravox Model XT (Xtm-Thin); Paravox Model 
XTS (Xtra-Thin) ; Paravox Model Y (YM, YC and 
YC-7) (Veri-Small). 

Manufacturer: Paravox, Inc,. 2055 H 4th SL, Cleveland, Ohio. 


Radloear Perrao-Magnetic Multipower: Badioear Permo-Mag- 
netic Uniphone: Radio Ear All Magnetic Model 66; 
Radiooar Model 62 Starlet; Model 72. 

Mannfacturer; E. A. Myers &. Sons. 306 Beverly Rd . ML Lebanon, Pitta- 
burab. Pa. 


Rochester Model R-1; Rochester Model R-2. 

Manufacturer: Rochoater Acouatlcal Laboratories, Inc., 117 Fourth SL 
S.W., Rocbeatcr, Minn. ’ 
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Silver Micronic (Magnetic and Crystal) Models 202M and 
202C. (See Micronic.) 

Manufacturer: Micronic Corp., 101 Tremont St., Boston 8, Mass. 


Silvertone Model 103BM. 

Manufacturer: National Hearing Aid Laboratories, 815 S. Hill St., Los 
Angeles 14, Calif. 

Distributor; Sears-Roebuck & Co., 926 S. Homan Ave., Chicago 7, Rl. 


Silvertone Model J-92. 

Manufacturer; Sears-Roebuck Co., 925 S. Homan Ave., Chicago 7, HI. 


Silvertone Model M-35. 

Manufacturer; Micronic Co., 727 Atlantic Ave., Boston 11, Mass. 
Distributor; Sears-Roebuck Co., 926 S. Homan Ave., Chicago 7, III. 


Silvertone Model P-15. 

Manufacturer: W. E. Johnston Mtg. Co., 708W. 40th St, Minneapolis, 
Minn. 


Solo-Pak Model 99. 

Manufacturer; Solo-Pak Electronics Corp., Linden St, Reading, Mass. 

Sonotone Model 700; Sonotone Model 900; Sonotone Models 
910 and 920; Sonotone Model 925; Sonotone Model 940. 

Manufacturer: Sonotone Corp., Elmsford, N. Y. 


Superfonic Hearing Aid. 

Manufacturer; American Sound Products. Inc., 1303 S. Michigan Ave., 
Chicago 5, III. 


Televox Model E. 

Manufacturer: Televox Mfg. Co.. 1307 Sansom St. Philadelphia 7, Pa. 

Telex Model 22; Telex Model 97; Telex Model 99; Telex Model 
200; Telex Model 300B; Telex Model 400; Telex Model 
1700. 

Manufacturer: Telex, Inc., Minneapolis 1, Minn. 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES. 


AMERICAN OTOLOQICAL SOCIETY. 

President; Dr. Gordon D. Hoople, 1100 E. Genesee St., Syracuse, N. Y. 
Vice-President: Albert C. Furstenborg, University Hospital, Ann Arbor, 
Mich. 

Secretary: Dr. John R. Lindsay, 950 E. 59th St., Chicago 37, 111. 

Meeting: Royal York Hotel, Toronto, Canada, May 18-19, 1962. 

AMERICAN LARYNGOLOGICAL ASSOCIATION. 

President: Dr. H. Marshall Taylor, 111 W. Adams SL, Jacksonville, Fla. 
Secretary: Dr. Louis H. Clerf, 1630 Locust St., Philadelphia 2, Pa. 
Meeting: Royal York Hotel, Toronto, Canada, May 23-24, 1952. 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOQICAL 

SOCIETY, INC. 

President Dr. C. Stewart Nash, 108 Medical Arts Bldg., Rochester, N. Y. 
Meeting; Royal York Hotel, Toronto, Canada (mornings only). May 20-22, 
1952. 


MID-WINTER MEETINGS. 

Eastern Section: Waldorf-Astoria, New York City, Jan. 11, 1962. 

Council Meeting: Waldorf-Astoria, New York City, Jan. 12, 1952. 
Southern Section: Academy of Medicine, Atlanta, Ga., Jan. 14, 1962. 
Middle Section: Indianapolis Athletic Club, Indianapolis, Ind., Jan. 28, 
1952. 

Western Section: County Medical Bldg., Los Angeles, Calif., Jan. 19,20, 
1952. 


AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY. 
Chairman: Dr. James M. Robb, 641 David Whitney Bldg., Detroit, Mich 
Vice-Chairman; Dr. J, M. Robison, 1304 Walker Ave., Houston 2, Tex. 
Secretary: Dr. Sam H. Sanders, 1089 Madison Ave., Slemphls 3, Tenn. 

AMERICAN BOARD OF OTOLARYNGOLOGY. 

Meeting: Royal York Hotel, Toronto, Canada, May 13-16, 1962. 

THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA. 

Chairman: Dr. Victor Alfaro. 

Vice-Chairman: Dr. Irvin Feldman. 

Secretary; Dr. Frasier Williams. 

Treasurer: Dr. John Louzan. 

Meetings are held on the third Tuesday of October, November, March 
and May, 7:00 P.M. 

Place; Army and Navy Club, Washington, D. C. 

AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY. 

President; Dr. James M. Robb, Detroit, Mich. 

Executive Secretar}*: Dr. William L. Benedict. Mayo Clinic, Rochester, 
Minn. 
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THE LOUJ8>ANA.M»88»SSlPPi OPHTHAUMOLOQICAL 
AND OTOLARYNQOLOGICAL SOCIETY. 

President: Dr. WlUJam B. Olarlc. 211 Loyola. Are., New Orleans. La. 
Vice-President: Dr. W. L. Hughes, Lamar Life Bldg., Jackson, Miss. 
Secretary: Dr. Edley H. Jones, 1301 Washington St, Vlckaburg, Miss. 

0 T 0 aCLER 08 l 8 STUDY GROUP. 

Meeting: Palmer House, Chicago, lit, October, 1952. 

AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
otolaryngologic allergy. 

President: Dr. Wm. H. Evans, 24 Wick Are., Youngstown, Ohio. 
Piesldent-Eleot: Dr, Hugh A. Kuhn, 112 Rimbach 8L, Hamm ond, Ind. 
Secretaxy-TreaBurer: Dr. Joseph Hampsey, 806 May Bldg., PIttaburgh 22, 
Pa. 


PAN AMERICAN ASSOCIATION OF OTCLAHINO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOOY. 

Pres.: Dr. Jos6 Qros. 

Sect: Dr. Pedro Kemandei Qoniato, Calle 8, 358, Havana, Cuba. 
Meeting: Third Pon American Congress of Oto-nhIno-I.nryngology and 
Broncho-Eaopbagology. 

Time and Place: Havana, Cuba, January 2(>-24, 1952. 

THIRD LATIN AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY AND SRONCHOE80PHAQOLOQY. 
Time and Place: Caracas, Venesuela, 1963. 

AMERICAN BRONCHO.E80PHAGOLOOICAL ASSOCIATION. 
President: Dr. Herman J. Moersch. 

Secretary: Dr.'Edwin N. Broyles, 1100 N. Charles St, Baltimore 1, Md. 

LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
and otolaryngology. 

Prealdent: Dr. Alden H. Miller. 

Secretary-TTeasorer: Dr. Victor Ooodblll. 

Chairman of Section on Ophthalmology; Dr. Dennis V. Smith. 

Secretary of Section on Ophthalmology: Dr. Carroll McCoy. 

Chairman of Section on Otolaryngology; Dr. Howard P. House. 

Secretary ol Section on Otolaryngology: Dr. Edwin Scobee. 

Place: Angeles County Medical AssodatJon Bonding, 1926 Wllahlre 

Bird., Los Angeles, Calif. 

Time: 6:00 PJI.. foarth Monday of each month from September to May 
indnslre. * 

AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY, 
Prealdent: Dr. Norman N. Smith, 29l Whitney Ave., New Haven 11 Conn 
Secretary: Dr. Joseph G. Gilbert, 111 E. 61st 8L, New York 21, N. Y. 

NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY. 
President; Dr. Q. M. BllUags, Morganlon, N. C. 

Secretary and Treasurer: Dr. UacLean B. Leath, High PolnL N. C. 
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PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY. 
President: Dr. Lewis F. Morrison, 490 Post St, San Francisco, Calif. 
Secretary-Treasurer: Dr. Howard P. House, 113S W. Sixth St, Los Ange¬ 
les 17, Calif. 

Meeting: Salt Lake City, Utah, 1952. 

THE RESEARCH STUDY CLUB OF LOS ANGELES, INC. 
Chairman: Dr. Isaac H. Jones, 636 S. Westlake, Iios Angeles, Calif. 
Treasurer: Dr. Pierre Vlolfi, 1930 Wllshlre Blvd., Los Angeles, Calif. 
Program Chairmen: 

Otolaryngology: Dr. Leland G. Hunnlcutt, 98 N. Madison Ave., Pasa¬ 
dena, Calif. 

Ophthalmology: Dr. Harold F. Wholman, 727 W. 7th St, Los Angeles, 
Calif. 

Mid-Winter Clinical Courses annually the last two weeks In January at 
Los Angeles, Calif. 

THE PHILADELPHIA LARYNGOLOGICAL SOCIETY. 
President: Dr. Thomas F. Furlong, Jr. 

Vice-President: Dr. Harry P. Schenck. 

Treasurer: Dr. William J. Hltschler. 

Secretary: Dr. John J. O’Keefe. 

Executive Committee: Dr. Valentino M. Miller, Dr. C. L. Jackson, 

Dr. George L. Whelan. 

SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY, 
Chairman: Dr. Francis LeJeune, Ochsner Clinic, New Orleans, La. 
Vice-Chairman: Dr. V. R. Hurst, 316 N. Center St, Inngvlew, Tex. 
Secretary: Dr. Edley H. Jones, 1301 Washington St, Vicksburg, Miss. 

WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Garnett P. Morlson, Charles Town, W. V. 

First Vice-President: Dr. Charles T. St Clair, Jr., BIueQeld, W. Va. 
Second Vice-President: Dr. Arthur C. Chandler, Charleston, W. Va. 
Secretary: Dr. Melvin W. McGehee, 426 Eleventh St., Huntington 1. 
W. Va. 

Treasurer: Dr. Frederick C. Reel, Charleston, W. Va. 

Directors: Dr. Eugene C. Hartman, Parkersburg, W. Va,; Dr. Ivan Faw¬ 
cett, Wheeling, W. Va, 

CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Meredith Ostrom, Rock Island, Ill, 

President-Elect: Dr. G. C. Otrlch, Belleville, III. 

Secretary-Treasurer: Dr. Alfred G. Schultz, Jacksomdlle, Ill. 

SOCIEDAD DE OTO-RINO-LARINGOLOGIA, 

COLEGIO MEDICO DE EL SALVADOR, SAN SALVADOR, C. A 
President: Dr. Victor M. Noublenu. 

Secretary: Dr. Hfictor R. Silva, 
lo. Vocal: Dr. Salvador Mixco Pinto. 

2o. Vocal: Dr. Daniel Alfredo Alfaro. 

MEXICAN ASSOCIATION OF PLASTIC SURGEONS. 
President: Dr. Cesar LaBolde, Mexico, D. F. 

Vice-President: Dr. M. Gonzalez Ulloa, Mexico, D. F. 

Secretary: Dr. Juan de Dios Peza, Mexico, D. F. 

1132 



FeOERAClON AnaENTlNA, 

DE 80CIEDADE8 DE OTORRINOLARINOOLOQIA. 

Secretario del Exterior: Dr. Juan Manuel Tato. 

Sub-Secretario del Exterior: Dr. Orealo E. BergaBllo. 

Secretarlo del Interior: Dr. Eduardo Caeterftn. 

Sub'Secretarlo del Interior: I>r.AUlJo Vlale del Carril. 

Secretarlo Teaorero: Dr. \nQeute Carrl 
SothSecretarlo Tesorero: I>r. Joafi D. Suberrlola. 

A80CIACION DE OTO-RINO-LARlNOOLOQIA DE BARCELONA. SPAIN. 
Prealdente: Dr. Fernando CaBadeane. 

Vlce-Prealdente: Dr. Lula Sulle Medan. 

Secretarlo: Dr. Jorge Perelld, 818 Pittvema, Barcelona. 

Sec. de Aotaa: Dr. Juan BerinL 

80CIEDAD NACIONAL DE CtRUQlA OF CUBA. 
Prealdente: Dr. Helnaldo de 'VUUera. 

Vlceprealdente: Dr. Cdaar Cabrera Calderln. 

Secretarlo: Dr. Joad Xlrau. 

Teaorero: Dr. Alfredo M. PetlL 
Vocal: Dr. Joad Qroai. 

Vocal: Dr. Pedro Hemdndea Qonaalo. 


A880C1ACA0 MEOICA DO INSTITUTO PENIDO BURNIER^ 
CAMPINAS. 

Prealdenl: Dr. Joao Penldo Bumler. 

First Secretary: Dr. Qabriel Porto. 

Second Secretary: Dr. Roberto Barboaa. 

Ubrarlan*Treaaurer: Dr. Leondo de Souxa Quelrt>x. 

Edlton for the ArchWee of the Society: Dr. Quedet de Uelo Fltbo, 
Dr. F. J. Monteiro Sales and Dr. Joae Martina Bocba. 


80C1EDAD DE OTORRINOLARINGOLOGIA Y 
BR0NC0E80FAQQ8C0PiA DE CORDOBA. 

Prealdente: Dr. Aldo Remorlno. 

Vlce-Prealdente: Dr. Lula E. Olaen. 

Secretarlo: Dr. Eogenio Romero Dlax. 

Teaorero: Dr. Juan Manuel Ptaidalea. 

Vocalea: Dr. Oaraldo Sudre*. Dr. NondJer Aali Dr. Jorge BerrmUo 
Yolre, 


BUENOS AIRES CLUB OTORINOLARINOOLOQICO. 
Prealdente: Dr. Alberto P. Haedo. 

Vlee-Prealdente: Dr. V. TL Carri. 

Secretarlo: Dr, Renoto Sagre, 

Pro-Secretnrio: Dr. Carloa A. OuUerrox 
Teaorero: Dr. J. M. Tato. 

Pro-Teaorero: Dr. Norberto Von Soublron. 

SOCIGDAD COLOMBIANA DE OFTALMOLOQIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLOMBIA). 
Prealdente: Dr. Carloa A. Clerea C. 

Vlce-Prealdente; Dr. Alfonao Trlbln P. 

Secretarlo: Dr. Elpidio Posada. 

Treaoreo: Dr. Mario Arenaa A. 
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NUTRITION AND THE EYE, EAR, NOSE AND 
THROAT. 

(With Excerpt* from the Literature.) 

Isaac H. Jones, M.D.; Hahold S. Muckleston, M.D.; 

Eugene R. Lewis, M.D., and GiLHEnrr Roy Owen, M.D., 
Loa Angeles, Calif. 

This is the tenth editorial on this subject, and our annual 
comment has paralleled the general trend in Nutrition. At 
first vitamins monopolized the attention; we noted that their 
discovery sparked an awakened interest in foods and their 
direct bearing on licalth. In those days the literature on vita¬ 
mins was so voluminous that it constituted a considerable 
portion of current medical literature. Of course, all nutrition 
studies are the concern of the physician regardless of his 
specially, but much of this early literature dealt directly ndth 
the Eye, Ear, Nose and Throat. 

Today tlie situation is veiy differcut — in conti-aat to only 
a decade ago. Now in order to uncover bits of news important 
to our specialties one lias to search in strange and sundry 
places. They are certainly not to be found in Eye, Ear, Nose 
and Throat literature. 


VITAMINS. 

There is non- a wealth of information about the vitamins 
present in food — but not of the vitamins created within the 


Note HiIh me nfUfNl In LarynKoecotx OflTce and acceot^d for 
pubUcnllon, Vo\ 30. 
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body by the intestinal bacteria. This is obviously of great 
importance in nutrition; also, anyone who prescribes the sulfa 
drugs or antibiotics is deeply concenied with their action on 
these bacteria. Although the behavior and meaning of intes¬ 
tinal flora are far from clear and the solution of this complex 
problem lies in the future, yet we can be guided by certain 
facts ah’eady available. 

There seems to be no doubt that sjmthesis of vitamins has 
been proved in animals, and the general concept is that the 
same process occurs in man — although some consider that 
definite proof is lacking. 

Najjar’ expressed his opinion in 1945, after experiments on 
man as well as animals, and his further studies confirmed the 
former findings. His concept is given as follows: To a gi’eater 
degree than generally realized vitamins are produced within 
the body. Production of vitamins occui-s in the tissues them¬ 
selves or within the bowel. Animals wliich do not require “C” 
in their food appear to synthesize it in their tissues, A simple 
example of countless observations is in the synthesis of "B.” 
which is found in the milk in ten times the amount ingested 
by the cow. The synthesis of "Bj” also occurs in the feces of 
fowl, particularly after their passage from the bowel. Wien 
the sulfa drugs appeared it was found that they interfere with 
this intestinal sjmthesis of vitamins and it then became pos¬ 
sible to study not only the separate vitamin requirements but 
also the extent of the sjmthesis. Mei’elj'^ suppressing such 
synthesis caused deficiencies that could not only be observed 
but also measured. Of great importance in man is the pro¬ 
duction of the B Complex by bacteria in the intestine. Man 
can sjmthesize “B.”, “B,”, nicotinic acid, biotin and folic 
acid. The ability to do this presents a new approach and a 
different outlook on man’s food requirements. Obviously the 
amount of a vitamin in food is less than the physiologic need 
for it; the difference is accounted for by the amount synthe¬ 
sized. Clinically, the length of time sulfa drugs are ordinarily 
taken can hai'dly suffice to precipitate a state of vitamin defi¬ 
ciency ; but the possibility of inhibiting synthesis long enough 
to. have a deleterious effect should certainly not be ignored. 
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The experiments of Daft and Sebrell" indicate that K 
also is synthesized in tlie bo^''el. They comment that hemor¬ 
rhage in tile newborn, preventable by giving "K”, occurs when 
the bacterial flora of the bowd has not yet become established; 
and that, later, intestinal siTithesia of “K” ends this period of 
danger. 

This problem, however, is far from simple. Recent experi¬ 
ments on the growth of chicks and poults'"* suggest that anti¬ 
biotics actually help in the production of vtore vitamins — 
possibly by inhibiting some bacteria and aiding otheis. The 
poults grow faster and larger. A current concept is that cer¬ 
tain bacteria utilize ingested vitamins; that these bacteria 
may be inhibited by the antibiotic; and so these rutamins 
remain fully available to the host, 

antibiotics. 

It is only recently that two new side-effects have come to 
light. Tliese are of direct importanpe to anyone who pre¬ 
scribes antibiotics. The time Is not yet when it can be stated 
that antibiotics J. lessen the supply of vitamins and S. also 
poiTnit yeasts and molds to flourish. However, among the 
limited number who have so far considered this matter, there 
is a trend of opinion in that direction. 

Even in the verj' few years since the advent of antibiotics — 
it wag only ten years ago that penicillin was introduced — the 
results have been not only good but startling. Witli this tniiy 
new epoch, first of the sulfa drugs and then of the antibiotics, 
the practice of medicine and surgerj' has been markedly 
clianged. Occasionally certain unfavorable and oven serious 
results have been noted, but from tlie standpoint of statistics 
and percentages the experience has been most favorable. By 
and lai'ge, the toxic reactions arc not sufflciently serious to 
require that the antibiotic be slopped. Tlie yowl far out¬ 
weighs the bad. It is of course to be exiicclwl that an}' such 
powerful lliernpy would have some Imd .sido-eifecU;. 

Deaths have occurrc<l. To be sure, bad eifects do not occur 
very often but they are caused by the antibiotic just the same. 
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Unfortunately, the patient who “just feels bad” confidently 
expects a “wonder drug” and a quick cure. This attitude has 
prevailed ever since the advent of penicillin — in fact even 
before that, when the sulfa drugs were introduced. 

Our personal experience with bad side-effects has been 
mostly with streptomycin. We confeired with Dr. John S. 
Chase® on a large series of Veterans and it seemed to us that 
the sti'eptomycin had attacked the Central Vestibular Tract,'" 
as was the case in a physician whom we had studied. After 
taking streptomycin for a mild bladder infection he was seri¬ 
ously incapacitated for over a year and never fully recovered. 
This doctor, a neurologist, had the rare opportunity to study 
himself as a guinea pig. His hearing was normal. He had no 
vertigo. Wien he turned over in bed to his great surprise he 
kept on rolling. When he sat up in bed he kept on going and 
his head landed at the foot of the bed. “The brakes didn’t 
work.” When he gazed at an object across the room he could 
see it clearly but when he turned his head quickly the object 
jumped out of sight and he had to hunt for it. When he could 
attempt to walk he was unable to balance and reeled — in no 
particular direction. When he was able to ride in a wheel¬ 
chair he could not tell with the eyes closed when a corner was 
turaed. The nurse rotated him in the wheel-chair but he had 
no sensation that he was turning. In brief, he had lost auto¬ 
matic ability to keep right side up, to maintain equilibrium, 
to recognize movement with eyes closed and to maintain fixa¬ 
tion of gaze when the head was moved. After a year he prided 
himself on being able to put on his trousers standing in the 
middle of the room. By continual practice he has compen¬ 
sated considerably for his vestibular loss. 

In spite of the remarkable benefits of streptomycin, espe¬ 
cially in tuberculosis, it is apparent that like any antibiotic 
this rose has its thorn. 

It already seems clear that after antibiotics are given 
monilia may flourish; and that they, normally present and 
inoffensive, seem to become pathogenic. Although there is as 
yet no explanation, the fact is that one may see oral lesions — 
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monilia by culture — promptly after giving an antibiotic. 
Also for some unknown reason, giving B Comple-x has a gooil 
effect — in both prevention and treatment. At the moment 
these might be termed “mysterious facts." 

It seems strange that the concepts of a possible B Complex 
deficiency and the presence of lesions due to monilia have not 
been noted and reported in the past; it was le^ than two 
years ago that Harris" made the first comprehensive report. 
The possible deficiency and the definite lesions from monilia 
might well be termed “the two new Cautions” in the use of 
antibiotics. Our impression of this matter is that we should 
not make too much of it — or too little; but we should cer¬ 
tainly be alert. 

Although time may alter present concepts ns new facts come 
to light, enough evidence is now available, as given in the fol¬ 
lowing excerpts, to indicate that 1. Physicians, especially oto¬ 
laryngologists, should be watchful and awaie of these two 
new “Cautions"; S. We should certainly be more hesitant in 
giving antibiotics so freely, especially for trivial ailments; 
and S. It would seem advisable to give the B Complex with 
the antibiotic especially when it is given over a long period. 
Tlie B Complex itself can be given and, in addition, supple¬ 
mented by foods that ars rich In the B Complex, such as liver. 

If, as it now seems, antibiotics may be followed by monilia¬ 
sis whereas sulfa drugs are not — one wonders what the rea¬ 
son might bo. Antibiotics and monilia have something in 
common; antibiotics are derived from fungi — each one from 
a different fungus (with the exception of two which arc 
derived from bacteria). 

* « * M 

Aurcomycin was given orally by Harris" to 135 and Chlo¬ 
romycetin to 4G patients with brucellosis. Many developed 
lesions in the moutli — often within two to three days — first 
on the uvula, then the hard palate, pharj-nx, cheek, lip and 
tongue. The coating of the tongue changed from yellow to 
brown and eventually black unless treatment was interrupted. 
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Resolution of all oral lesions was of variable slowness; in 
some patients they persisted for several weeks. When the 
B Complex was given to a later gi'oup of patients sucli lesions 
occurred less frequently or resolved more rapidly. Later, 
when larger parenteral doses of the B Complex were given 
daily together with the antibiotics, the mucous membrane 
lesions occurred in fewer patients and in lesser degree. Har¬ 
ris pondei’s on the meaning of these lesions, set into motion by 
antibiotics. He considers that monilia may over-grow and 
gather virulence following the antibiotic effects on the intesti¬ 
nal bacteria; or that monilia may invade tissues whose resist¬ 
ance may have Ireen lowered by a B Complex deficiency. He 
suggests careful supervision during, and for long periods after 
treatment with antibiotics. 

It was Harris who first presented this new' concept; he now 
writes us'- that eighteen months subsequent experience con¬ 
firms his original impressions, as follows: Big doses of B 
Complex, preferably parenteral, given w'ith the antibiotic 
largely prevent monilial infection of mucous membranes as 
well as the manifestations of an apparent B Complex defi¬ 
ciency. This adds weight to the assumption that there pri¬ 
marily is a B Complex deficiency, w'ith subsequent overgrow'th 
of fungi. Further, when B Comple.x is given eveiy other day 
lesions may appear, but if the dose is then given daily all 
lesions subside, even though the antibiotic is continued. He 
I'easons that perhaps it is not only the vitamin deficiency 
w'hich permits the fungi to flourish; possibly the elimination 
of normal intestinal bacteria plays a role, in that these may 
be natural antagonists of the fungi. Although purely an 
assumption, it may be that the fungi become \irulent. Mo¬ 
nilial lesions are not necessai'ily self-limiting even if the anti¬ 
biotics are stopped. While they usually subside spontaneously, 
some require fungicidal treatment. One patient had steadily 
progi’essing mucous membrane lesions (monilia) for four 
months after the antibiotic was stopped. There w'as then a 
prompt response to fungicidal therapy. The rapidity with 
W'hich mucosal lesions develop suggests to Harris that they 
could hardly be due to vitamin deficiency; and yet w'hen B 
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Complex is given parenterally the lesions rapidly clear up. 
Also, the lesions exactly resemble those usually produced by 
a B Complex deficiency. 

The same side-eftecta as these given by Harris were noted 
by Gewin and Friou;” in addition they observed prothrombin 
deficiency, visual disturbances with retinal changes and severe 
peripheral neuritis. Over a period of months they most care- 
fullj' studied a patient in whom aureomycin and chlorampheni¬ 
col effected a bacteriologic cure of endocarditis. After severe 
Intestinal bleeding the prothrombin was 43 per cent; r.b.o, 
2,100,000; hb, 7.0 gm. The eye findings Included yellow vision, 
blurring and fading of letters while reading, spots in front of 
the eyes, alight bluiTing of both optic discs, granular changes 
in the retina and enlarged blind spots. These side-effects were 
attributed to deficiencies in the B Comple.x and "K”. Vitamin 
therapy proved only partially effective until the antibiotics 
were stopped. 

Increasing experiences with antibiotics are revealing a com¬ 
mensurate increase in toxic side-effects. It seems to Woods, 
Manning and Patterson'* that one group of untoward effects 
is particularly deserving of emphasis and investigation. ItTicn 
bacteria are exposed to antibiotics, those susceptible are sup¬ 
pressed; but the non-susceptible may grow abundantly, even 
in the presence of high concentrations of the antibiotic. Much 
has been learned conccming bacteria but little concerning 
fungi; also there is scant information as to the effect of this 
suppression of bacteria on coexisting fungi. The authors en¬ 
countered many cases of clinical moniliasis, in most of which 
the condition was apparently a direct sequel of antibiotic 
therapy. The first group of patients had sore mouth, hairy 
tongue, perleche — the clinical picture of thrush — resulting 
from the local use of penicillin or aureomycin as sprays, 
troches, soluble tablets or powders. These preparations have 
been widely prescribed by physicians and druggists and these 
reactions have been so frequent ns to cause many physicians 
to discontinue their use. Monilia were obtain^ from the 
mouths of all. In a smaller group which developed diarrhea 
monilia wore abundant in the stools. Of 25 patients the mouth 
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and throat were' involved in 20. The sequence was sore throat, 
antibiotics (local or systemic), recovery; then after one to 
three days the oral and upper respiratory lesions already de¬ 
scribed. The tongue is most frequently involved and at first 
is thickly coated, often with an over-gi'owth of the papillae, 
giving the appeai-ance of a brown or black hairy tongue. Later 
the coating or hairy covering comes off and the tongue is left 
beefy red, dry and swollen with papillae standing out in relief. 
It is tender to palpation and on contact with acid juices and 
foods. The sense of taste is markedly altered. The buccal 
mucous membrane is at first covered with whitish exudate 
which can be wiped awaj' easily. As this comes off it leaves 
the mucosa glazed and parched. Less often this exudate is 
seen on the tongue, soft palate, tonsils and pharynx. There 
are often small petechial hemorrhages in the mucosa. The 
palate, uvula, aryepiglottic folds and pryiform fossae are 
acutely I’ed and edematous. In one case the exudate extended 
the entii-e length of the esophagus. 

Tire chance of getting a deficiency on a good diet seems to 
Jukes'" to be small, because we do not know of any way in 
which antibiotics would interfere with the assimilation of 
vitamins noiTnally present in the food. The only change which 
might be produced by antibiotics would be to lessen produc¬ 
tion of vitamins by intestinal bacteria. Jukes considei's that 
even this deficiency would not be noticed because of the vita¬ 
mins provided by the food, in a preformed state. He further 
comments on the oral lesions occurring after a few days local 
use of antibiotics and considers that such deficiency could 
hardly be produced in so short a time; he regards such lesions 
as due to a local reaction to the antibiotic. As to monilia, he 
suggests that by eliminating bacteria an antibiotic may I'ender 
available to yeasts and molds the nutrients otheimdse appro¬ 
priated by the bacteria. 

Leitner'" also states that it takes considerable time before 
definite deficiency sjnnptoms and signs are produced experi¬ 
mentally in well-nourished healthy subjects. In spite of this 
recognized fact he reports a patient who, after aureomycin, 
showed gi-oss angular stomatitis and cheilosis, painful tongue 
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— shiny, swollen and denuded. Large doaea of the B Complex 
healed the cheilosis and stomatitis in three days; the longue 
became painless though still swollen. It would be tempting to 
speculate, says Leitner, if such an acute deficiency is due to 
interference with biosynthesis — or to "anti-B" vitamins 
evoked by the antibiotic. 

Impressed with the work of Harris, Tomasiewski” under¬ 
took a careful study^of these two new side-effects of antibio¬ 
tics. Tliey occur most frequently following chloramphenicol 
and aureomycin. They are usually not of a serious nature. 
As the use of these two antibiotics is rapidly increasing, a 
study of the side-effects is important. There is a dramatic 
disappearance of bacteria, and tbe appearance of fungi — 
usually monilia. Observations were made on 126 cases. In 
each case bactoriologic testa first showed that the pathogenic 
organism was sensitive to both of these antibiotics. The 
tongue was scraped with a sterile slide every two or three 
days In all cases before, during and for one to three weeks 
after cessation of treatment Cultures were made for identi¬ 
fication of fungi and bacteria. Both antibiotics were given by 
moulli in capsules. Tlie side-effects were seen more often in 
patients treated for a longer time and with large doses. In 
some cases diarrliea occurred shortly after the starting of 
treatment; more often the patients complained only of loose 
stools. In a large proportion of patients the stool became 
odorless after a few days and in some this continued for a time 
after tlie cessation of treatment. Several had lesions of the 
rectum, anus and vagina. The most ’frequent lesions, how¬ 
ever, were oral. Dryness of the mouth was noted — similar to 
that produced by atropine: the amount of saliva was reduced. 
Changes of the tongue developed in the majority of cases. 
Usually after two or three days there was a gradual disap¬ 
pearance of tlie normal whitish coating and a denuding of the 
tongue. Later a fiery red, raw, beefy tongue with partial atro¬ 
phy of the papillae was often seen. The lingual manifesta¬ 
tions appeared more readily if the patient had been treated 
previously with penicillin or streptomycin. Soreness often 
started at the edges of the tongue. After stopping the anti- 
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biotic sometimes the tongue remained x’ed and denuded for 
one, two or more weeks. In 10 per cent, some shortening of 
the papillae took place during the first few days’ treatment 
and a brownish coloi-ation appeared, gradually spreading over 
the surface. In four cases a true black hairy tongue devel¬ 
oped. The sense of taste was often markedly affected. Redness 
of the mucous membrane of the mouth and throat often accom¬ 
panied the changes in the tongue; also angular stomatitis. 
The changes in the mouth and on the lips were veiy similar 
to tliose seen in a deficiency of B Complex, especially ribo¬ 
flavin : so the vitamins were given and recovery seemed to 
proceed quickly, though not in a dramatic way. In some 
patients the B Complex was given together with the anti¬ 
biotics; although the lesions were not prevented their intensity' 
was definitely less. In most cases the bacteria disappeared in 
a few days after starting the antibiotic; at the same time 
fungi appeared in increasing numbers. In some cases monilia 
were found in large amount in the sputum, in the stool and 
in the urinary sediment. The nomnal bacterial flora usually 
return in one to two weeks after stopping the antibiotic, but 
fungi may persist for some days longer. The frequent coexist¬ 
ence of lesions in the three body orifices — mouth, anus and 
vagina — suggests some close relationship between them. The 
lesions may result from a chemical action on the local cells. 
At any rate absence of bacteria seems to permit the fungi to 
flourish. 

In reporting a death from monilia Gausewitz, Jones and 
Worley’" note that the patient had prolonged treatment with 
penicillin and then with Chloromycetin. Autopsy showed mul¬ 
tiple involvement of viscera by the monilia, by both histologic 
and bacteriologic study. They comment on the recent reports 
suggesting that antibiotics may act to increase the patho¬ 
genicity of monilia. Often monilia are isolated from healthy 
persons; they have been cultured from the lungs in nine of Y1 
routine autopsies. Stomatitis (thrush) is the most widely 
recognized manifestation; frequently the respiratoiy tract, 
vagina and skin are involved. Infections of various organs 
including the esophagus, bronchi and heaid; have caused death. 
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Fatal meningitis has been reported in four cases, in three of 
■which monilia were identified by culture. In a meningitis 
patient who recovered monilia were seen in direct smears and 
identified in cultures of the spinal fiuid. 


* % 


INTRAVENOUS FEEDING. 

In our specialties intravenous feeding is rarely indicated 
but the internist and general surgeon have made advances in 
this field from which we can learn much. A book by Elman” 
concerns this subject only. At the turn of the century stich 
procedures were limited to salt or glucose solutions. With 
advances in knowledge of nutrition parenteral feeding was 
devised for those who cannot eat, so that now all the six nutri¬ 
ents can be given by vein — water, salts (electrolytes), carbo¬ 
hydrates, fats, vitamins and proteins. Carbohydrate can be 
injected only when reduced to its basic form, glucose. Fats 
ha've been suitably emulsified althougli they are not yet avail¬ 
able for general use; but mixtures of necessarj’ amino acids 
are now available to furnish complete protein nourishment. 
Elman points out that a low level of “C in the plasma does 
not necessarily signify clinical scun.^; this docs result rvith 
the loss of "C" in the leukocytes. Determination of "C” in the 
plasma is relatively simple; but in the leukocyte it is more 
difficult and less standardized. This detection of “C” loss in 
the plasma permits treatment of scurvy in its “latent” phase, 
thus forestalling the onset of “active” scurvy. The need of 
"C” increases greatly after operation or injury. Large 
amounts of "C" are extravasated into the injured areas; it 
seems that the healing process requires much more "C” than 
is normally present in the tissues. This depletes the available 
“C”. In extensive injuries such as bums, os much as 2 grams 
per day may be required to maintain a normal blood level, 
even though the total amount of "C” in the body probably 
docs not exceed 6 grams. “B," is depleted by intravenous glu¬ 
cose and, like “B,”, ribofiavin and niacin are also used up in 



1146 


JONES ET AL.; NUTRITION & E., E,, N., T. 


carbohydrate metabolism. Other vitamins are sometimes 
given; there is no objection since no deleterious effects occur. 
Some have gone so far as to inject crude extract of liver 
because it may contain unknown factors important in restor¬ 
ing the patient to normal condition. Although “A” is fat- 
soluble it is available in water-soluble form as carotene. 
There is a simple chemical test for “A”. After severe hemor¬ 
rhage plenty of fluid remains in the body; 11 liters are in the 
interstitial spaces and much of this is mobilized quickly. Un¬ 
fortunately this fluid contains very little pi-otein, so that the 
addition of this fluid to the circulating blood results in both 
anemia and hypoproteinemia. If a soldier dies after a sudden 
loss of 2 liters of blood one explanation might be that death 
is due to lack of 60 grams of plasma protein — the amount 
lost. Then the inability of the body quickly to replace this 
would be a tragic example of “too little and too late”. Not 
only are amino acids the basic elements of all protein but they 
circulate in the blood in which they maintain a constant con¬ 
centration just as glucose does. Amino-acids-ar-e-to-protein 
what glucose is to starch. Glucose is the actual fuel and amino 
acids itie the building stones which replace the wear and tear 
of tissue. 

If the day comes when glaucoma and edema of the internal 
ear are conquered, it will be thi'ough knowledge and control 
of osmosis. The electrolytes {i.e. salts) are distributed in 
three spaces in the body, as mentioned by Jones=“ — the cell 
space, the interstitial space and the vascular space. Body 
water makes up about 70 per cent of the body weight; of this 
50 per cent is in the cell space, 15 per cent in the interstitial 
space and only 5 per cent in the vascular space. We see at 
once that only the smallest space, the vascular, is accessible to 
us for measurement and treatrtient. What is going on in the 
other larger spaces, although our prime interest — as in glau¬ 
coma or hydrops of the internal ear — is something we can 
judge only indirectly. Present teaching is that sodium salts 
are found in the interstitial and vascular spaces while potas¬ 
sium salts are found in the cell space. Water moves freely 
back and forth between the three spaces in response to 



JONES ETAL.: NUTRITION t E., E.. N., T. 


1147 


changes in osmotic and circulatory pressures. The most im- 
portant substances exerting osmotic pressure are sodium salts 
in the interstitial space, proteins in the^ -vascular space and 
potassium salts in the cell space. 




A,". 


There is little that is new about the well-known vitamins 
present in food. Of course water-soluble titamins are freely 
eliminated -whereas oil-soluble "A” and "D" are not. It has 
been known for years that overdosage of "D” can cause seri¬ 
ous damage and many warnings have been issued. Hmvever, 
Caffey” now reports poisoning from excess of "A" — tender 
swellings, X-ray changes in the skeleton and increase of "A” 
in the blood. His patients received the usual concentrates of 
“A" and "D"; however, it seems that the "D” was not the 
toxic factor—because it has been used clinically in much 
higher doses without bad effects. Recovery from “A” poison¬ 
ing is dramatically rapid — Just from stopping the vitamin. 
Three types of concentrate commonly used were found to be 
toxic — if given in too large dosage. The hazards of sucli 
poisoning are considerably greater than the hazards of an 
“A" deficiency. Overdoing is worse than doing nothing. 

A i-ccent experience of Sulzberger and Lazar” concerns an 
adult She had actually been taking 600,000 units of “A" daily 
for eighteen months. This self-medication was inspired by a 
radio commentator who recommended "A” as helpful in "keep¬ 
ing us from catching colds”, licnses were shortened by three 
days. Tliere were generalized Joint and bone pains. Skin 
changes wore the main feature — pigmentation, pruritus, dry 
rough skin vrith dcsqunmaUon and excessive loss of hair in¬ 
cluding complete loss of eyebrows and lashes. The "A” was 
stopped at once; In addition, foods rich in "A" were restricted. 
Althougli vowing to cooperate she was reluctant to believe 
that nnyThing as beneficial ns a vitamin could nctimlly cause 
trouble. She -ivas convinced, however, when the joint and bone 
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The public response shows tliat there is a surprising interest 
in Nutrition. Certain of these ideas are presented here as 
being heipfui to a patient. 

In vacation time the average cliiid selects foods of poor 
value and eats irregularly: too often by the end of the Sum¬ 
mer his condition is worse rather than improved. There is 
more food value in a dollar’s worth of milk and eggs than in 
a dollar’s worth of pie and cake. The child should have natu¬ 
ral foods, not processed foods; and particularly, not refined 
sugar or refined flour. 

The patient often asks; “What’s wrong with sugar?” A 
safe answer is: "Refinement and Owrindulgenca”. Of course 
even refined sugar has a definite value; it is well and accu¬ 
rately knosvn as a source of Immediate energy; however it is 
not a nutrient; it cannot be converted into body tissue; it Is 
Just fuel. 

In their natural state there are many good sugars such ns 
the raw sugars — cane, beet, maple, honey, date and fruit. 
“White sugar” today, however, means a refined product from 
which vitamins and minerals have been removed. As such it 
is no longer a nutrient. It provides calories only. 

As to over-indulgence, the use of “sweets” has increased 
until now they provide one-seventh of America’s calories — ns 
sugar or in soft drinks, candy, ice-cream and bakery products. 
They satisfy the appetite and supplant valuable and needed 
nutrients. Our ancestors had no refined sugar; in fact they 
ate long before food processing of any kind had become a 
profitable business. The use of these unnatural foods of civili¬ 
zation has led to malnutrition and denegerative disease. 

It is hard for most people to look upon refined sugar ns a 
serious threat; few have even given thought to the matter or 
realized the extent of its use. Education of the laynian is not 
the only need; many physicians, including pediatricians, pro¬ 
vide candy suckers for their little patients and naturally par¬ 
ents and children come to consider this as approval of sugar. 
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Of the four tastes — s>veet,..souij saJt_.and.bitter- — by far 
the most liked is sweet. If one feels he must have sweets, 
saccharin is available, now so purified that it has no bitter 
aftertaste. It is 5,00 times swea ter than s ugar. As it is not a 
food its use has no effect except to prortde sweetness. 

To “see the dentist” is not the answer to the tooth-decay 
which is present in 95 per cent of the population. Tlie dentist 
accomplishes most when he guides the patient in the selection 
of good foods. It is believed today that the c lrief cause of 
caries is eating refined cju-boly'^drades. The gums and sockets 
also go bad on refined carbohydrates and the teeth loosen and 
fall out. With rare exceptions, when bone is lost around a 
tooth it is not replaced. 

Sunshine acts on the oil in the skin; this results in the 
foi-mation of “D”. If this oil is all “soaped away” this will 
not occur. The United States occupies only 6 per cent of the 
earth’s surface — but has 92 per cent of the world’s bathtubs. 
So it is quite possible that we overdo the bathin g. 
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THE INNERVATION OF THE COCHLEA 
(GUINEA PIG).* 

C. Fernandez, 

St. Louis, Mo. 

INTRODUCTION. 

Since the time of Retzius, extensive work has been done on 
the innervation of the cochlea. On the basis of the course 
taken by the fibres, two types of periphei’al processes emerg¬ 
ing from the bipolar cells in the ganglion of Corti are 
described by von Ebner' and by Lorente de N6=; a. the radial 
fibres which go directly to the hair cells and b. the spiral fibres 
With extensive ramifications. 

(i. The radial fibres (see 1, in Fig. 1) run directly from the 
ganglion cells to the inner hair cells where each fibre inner¬ 
vates sevei-al neighboring cells and each cell may be inner¬ 
vated several fibres. Lorente de No states that these fibres 
carry impulses of a very definite “local sign.” According to 
the observations of Held,=' the innervation of the inner hair 
cells IS richer and more complicated than that of the outer 
hair cells. Many fibres meet at this level forming such com¬ 
pact innervation that the course of individual fibres is lost. 

b. The spiral fibres are grouped in four bundles: J- intra- 
ganglionic spiral bundle; 2. internal spiral bundle; 3. tunnel 
spiral bundle; 4. the e.\ternal spiral bundle. 

J. The intraganglionic spiral bundle (see G.B., in Fig. 1) 
runs apicalward inside the ganglion of Corti for distances, 
established by several authors, as much as one-quai'ter of a 

•This work wn» carried out under Contract XConr-272 between the Office 
of Xaval Research and Central Institute for the Deaf. 
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turn or more. Collaterals aie constantly given off to the organ 
of Corti, and according to Lorente de N6 the collaterals inner¬ 
vate, almost exclusively, the inner hair cells (see 2, in Fig. 1). 
The work of Rasmussen*-’ shows that the so-called superior 



\ .The rtl«j;raTT» rcpreeent* th® InnerTMion r>t ihe coch^en bh«etl on 
oluHirvntlon* of de N6. Held awd RanmuKKen. K.H Cl. outer h*lr 

THC Inner holr erlle U (i, »ranRllOQ of Coni, Tit, tracl of Raemueian 
nlilcb brrnke up Into jw-reral riUK-lciill Hhich bend townnl the apex »nd th« 
rouml wlndriw to form the IntraKanfTlIonlc epEml bundle OB, JtB radJgJ 
bundles formed by different dimin of fibre® In their eouc*» luftlde tho l®rc\ln»- 
riilralln (1) Hadlal nbrra to the Inner linlr celln (!) Cnllnteml* of the 
IntraftaiK^llonlo ■piml biimllr tliiii leter form the Internal aplra] bundle 
tlATt) unrtementK the Inner hnle »ell® t^l CoUateml® from the Internal 
epimi bundh to IJiu Inner hair celle (1) Tunnel ■plml bundle (TlX). nbo«P 
Ilbre« turn back to l^ner^Mr^• llie inner hair eelln <K) J'lbren to the out»r 
hair tella that lot' r form the uternnX eplral bundle (HR IX) with multiple 
ramirtcatlont (tfl Fibre tn Hi* extrrnftl hftlr tN'Il iiniMancheiL 
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olivary peduncle has its oi’igin in the superior olivary complex 
and its terminals in the cochlea of the opposite side. The tract 
reaches the cochlea at the level of the first turn (see T.R., in 
Fig. 1) and enters the ganglion of Corti where it bends apical- 
ward. He states also that morphologically the tract is formed 
by efferent fibres, a point of anatomical description which had 
been missed by all the pi'evious workers in this field. From 
his obseiwations’' he presumed that the terminals of the tract 
could be identified with the intraganglionic spiral bundle. 
According to the observations of Lorente de No and others, 
the inner hair cells are innervated by radial-fibres and by col¬ 
laterals of the intraganglionic spiral bundle. It may then be 
concluded that the inner hair cells have both an afferent and 
an etlevent innervation. 

2. The internal spiral bundle (see I.S.B., in Fig. 1) is 
formed by a gi'oup of fibres coursing beneath the inner hair 
cells. According to Lorente do No these fibres are the ter¬ 
minals of the intraganglionic spiral bundle. They give off 
numerous collaterals to the inner hair cells (see 3, in Fig. 1) 
and occasionally some fibres cross to the outer hair cells. He 
also states that these fibres run almost e.xclusively apical- 
ward. According to Retzius, the fibres run either to the apex 
or to the round Avindow. 

3. The tunnel spiral bundle (see T.B., in Fig. 1) is formed 
by a small number of fibres running inside the tunnel. Ac¬ 
cording to Held, they turn back to innervate the inner hair 
cells (see 4, in Fig. 1), but Wever- points out that it is pos¬ 
sible that some of them cross the tunnel to the outer hair cells. 

4. The extei'nal spiral bundle (see E.S.B., in Fig. 1) is 
fonned by fibres coming directly from the habenula perforata. 
The fibi-es cross the tunnel of Corti and reach the outer hair 
cells at the le\'el of the inferior pole of the cells. The fibres 
then turn at right angles basalward, forming the external 
spiral bundle. These fibres have been thoroughly described 
by many authors; they are systematized as one bundle for 
each row of sensory cells. The fibres change their course 
constantly passing from one bundle to the next. The length 
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of individual fibres is as mucli as one-third of a turn. Held 
gives the most accurate description of their manner of inner¬ 
vation. According to his observations, there are two kinds of 
fibres; branched (see 6, in Fig. 1) and unbratiched (see 6, in 
Fig. 1). The latter innervates one sensory cell while the for¬ 
mer innervates several cells. Tlie branched innervation pre¬ 
dominates by far over the unbranched. In other words, there 
is a finely localized and a largely diffuse innervation of the 
outer hair cells. On the basis of innervation, he described 
two kinds of outer hair cells, those innervated by a single 
fibre and those receiving multiple innen-ation. There is not 
a systematic distribution of these two t5T>es, but they are 
intermingled with each other. 

The original purpose of the present work was to establish 
ns accurately as possible the size, length and systematization 
of the radial and spiral fibres and to incorporate the new 
concept of innervation determined by the discovery of Ras¬ 
mussen. Later, during the histopathological studies of coch- 
loas of animals subjected to acoustic trauma, our interest 
turned also to Uie effect of this injury upon the efferent fibres 
or terminals of the tract of Rasmussen. 

METHOD. 

The studies were carried out in young guinea pigs (seven to 
30 days old). After perfusion of the animal ndth formalin, 
tile cochleas were carefully dissected from the temporal bones. 
The pyridine and silver nitrate method of Cajal or the silver 
impregnation method of Bodian was used. With the technique 
of Cajal. the specimens were stained in block. Following 
dehydration and clearing, the cochleas were dissected under a 
binocular dissecting microscope (20X). The bone of the api¬ 
cal turn was first removed until the organ of Corti and sur¬ 
rounding structures were freed from the bony capsule; then 
the njiical turn was removed from the modiolus. With fine, 
sharp instruments, Reissner’s membrane, spiral ligament, lim¬ 
bus and modiolus were taken away. Wfiien the cochlea was 
properly dissected, the complete organ of Corti with the Imsi- 
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lar membrane retained its normal spiral shape. In order to 
avoid superimpositions, each spiral tum was divided into two 
or thi'ee pieces and mounted in balsam. The dissection was 
continued in the same way, turn after tum, until all of the 
cochlear duct was mounted on slides for study. When the 
method of Bodian was used, the specimens were fixed and 
stained in block; the cochleas were dissected as before and 
each piece was toned separately. 

With training and with appropriate instruments, it is pos¬ 
sible to dissect long pieces of the organ of Corti from the 
basilar membi*ane and surrounding structures. We used dis¬ 
section because with this method the cochlea is represented 
as an uncoiled ribbon and it is easier to follow and measure 
the individual nerve fibres and to study their distribution at 
different levels. In serial sections of embedded material this 
is accomplished only with difficultj’, because it is not always 
possible to trace the course of individual fibres. 

The effects of degenerative processes of the cochlea on the 
intraganglionic spiral bundle were observed in stained and 
mounted sections of animals’ cochleas used in studies on acous¬ 
tic trauma. The animals had been briefly exposed at very high 
intensities and then kept alive for periods between three and 
four months. The material had been stained by the hema- 
toxylin-eosin method. Although this method is not the proper 
one for the study of nerve fibres, it gives valuable informa¬ 
tion about the shape and number of cell bodies and fibres as 
a wdiole in the ganglion of Corti. Tlie study showed that 
promising i-esults could be expected by the use of silver stains 
in cochleas traumatized acoustically or subjected to other ex¬ 
perimental methods. 


RESULTS. 


(A) The Radial Fibres. 

In the preparations, it was possible to follow some of these 
fibres from the ganglion of Corti to the inner hair cells (see 1, 
in Fig. 2), where they innervate several neighboring sensoiy 
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cells. Tills is in agreement with the classical descriptions. The 
innervation of the inner hair cells is so compact that, as Held 
pointed out, it is not possible with the method used to follow 
accurately all of the individual fibres. For tliis purpose, it is 
necessary to resort to other methods of staining. It is clear, 
however, that the plexus formed by the nerve endings around 
the inner hair cells is remarkably more pronounced than on 
the outer hair cells. 



FIjr S Tho dlacrram rrprfuentB ih« Innervation of the cochlea, of the 
truinrA MB'at differ* ni turn* It I* bn^^d on our own ohnervdtioni and on tboae 
of Lor*nt« d« Nd, liv'ld and Tlojonuwt n 1 . firat turn II, Mirond turn. HI. 
third turn, IV, nplral turn. Thla fltrurc l» aulminnUallj the name ag FIr. i, 
but It cmphMliei* the fetror Obrra of the IntrairanBlIonlc gplml bundle abore 
the Oral tom, the Internal aplral humile and the formation of foinjlcnli in the 
tunnel Abbrot latlong arc the game an In Fltr I 


(B) Tlie Spiral Fibres. 

I. The intiayangiionic spiral bundle. The terminals of the 
tract of Rasmussen have a spiral course within the ganglion 
of Corti anatomically identified ns tlie intraganglionic spiral 
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bundle. The size and position of this bundle was detemined 
in the adult guinea pig in both silver impregnated and hema- 
toxylin-eosin stained material. The results were then com¬ 
pared with the animals subjected to acoustic ti'auma. The 
serial sections showed that the tract of Rasmussen enters the 
ganglion of Corti at about 3 mm. from the round window and 
breaks up into several fasciculi of dilferent sizes and at dif¬ 
ferent positions. After a short radial course some of them 
bend to the round window, others to the apex. Later the dif¬ 
ferent fasciculi join together to form one bundle or a gi-oup 
of bundles. The bundle is found constantly in the outer part 
of the ganglion as is shown in Figs. 3, 5, 6, 7 and 8. The 
cross-sectional area of the bundle at 4 mm. from the round 
window (see Fig. 3) is 0.012 nim=. At 7 mm. (see Fig. 6) it 
is about 0.005 mm% with bordei’S cleaidy separated from the 
other structures. At the basal part of the second tum (about 
12 mm. from the round window) the area is reduced to about 
0.003 mm.=. or less (see Fig. 7). From this point on, the bun¬ 
dle becomes smaller and smaller, and it is veiy difficult to 
distinguish it from other structures in the ganglion; in the 
apical turn it is only visible in tangential sections. The reduc¬ 
tion in the cross-sectional area is caused by the collaterals and 
terminals constantly being sent to the organ of Corti. The 
tract of Rasmussen is shown in Fig. 2 entering the cochlea in 
the first turn and breaking up into fasciculi to form the intra- 
ganglionic spiral bundle (G.B.). The figure also shows the 
greatly diminished size of the bundle as it reaches the apex. 

In guinea pigs subjected to acoustic trauma and kept alive 
for long periods of time, ati’ophy of the organ of Corti and 
the primary neurons was found. The extent and location of 
damage varied with the frequency and intensity of the sound 
used, but the intraganglionic spii*al bundle remained appi'oxi- 
mately normal in shape and size (see Figs. 4, 6 and 8). Meas¬ 
urements made in a few specimens showed a slight reduction 
in the sizes of the bundle in the basal part of the first turn. 
Unfortunately, there was no experimental material available 
which showed atrophy of the primaiy neurons to the end of 
the second, third, or apical turns. 
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FIet 3. Upper; PhotomlcroRrmph of normal bawl tnm at 4 mm. from tha 
round window. HomatoxyUn-eoalD. 4IX. 

Lower' Photomicroffrapb of the area, of the c*nrHon of Cortl enoloeed In 
Uke rectancle of tho uppar flsxire. The arrow potnte to the Intrasangllonle 
epiraU bundle formed by ii«%era.l croupe of fibres ulth their border* clearly 
outlined. 130X. 



h'lC 4 l’t>rer PhotomlcroRmph of patholoR-lcal basal turn about 3 mm 
from the round window sbowlnc atrophy of the cancllon and orpnn of CortL 
llrmaloxyUn-oosln 66X 

Ix>a*cr I'hotomlcrtjpmph of the area of the ganBllon of Cortl cnrloeed In 
tho rootanirle of tho upper flguro The colla of Fchwann remain and also a 
few anncllon coIIh, The arrow* point to ae\«ral fasciculi, situated nl dif¬ 
ferent place*, with normal density of fibres This Illustrate* the position of 
the fasciculi Immediately after the tract of Itaamusscn enter* tho jcancHon. 
Later ihe> Join toffother to form a sinecto bundle. 13tjx. 
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FIr Upper: PhotomlcroKTaph of the normal bncnl turn nt about 7 mm. 
from the rcnind window. Homato-xylln-coflln. CS-X, Home animal ns Fie. 3. 

I.()«iT The arrow points to tho Intrnennellonlc spiral bundle formed by a 
blK and compact fasciculus and two small ones. The total crnss-scctionnl 
area of the handle at this level Is reduced to one-hnlf of the sire seen nt 
^ mm finni tho round window. 180X. 



Fig: C. Upper: PhotomlcroBmpli of bnsnl turn, trnumatirod acoustically, 
nt about S mm. from the round window. It shows atrophy of tho gungllon 
and orenn of Cortl. Same animal ns Fig. 1. Hemntoxylln-eosln. COX. 


L.ower; Higher magnification shows tho cells of Schwann and a few gan¬ 
glion cells. Arrow points to tho Intragnngllonlc spiral bundle formed by 
three fasciculi clearly outlined. The density of fibres Is about tho same ns 
in tho normal. 170X. 
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The same pattern of atrophy of the organ of Corti and 
primary neurons was observed in slides in the collection of 
Schuknecht. His animals (cats) had I’eceived traumatic blows 
to the head. The intraganglionic spiral bundle remained ap¬ 
proximately normal. Guild® described the persistence of the 
intraganglionic spiral bundle in liumans after atrophy of the 
organ of Corti and primary neurons. 

2. The internal spiral bundle. According to Lorente de No 
and others, this bundle runs apicalward undenieath the inner 
hair cells. He also described it as tenninals of the intragan¬ 
glionic spiral bundle and stated that they inneiwate, almost 
exclusively, the inner hair cells. Our observations agree with 
these (see 3, in Fig. 2) although it was found that many fibres 
course basalward and many other fibres extend for distances 
of as much as 200/i or more in the internal spiral bundle. 
They then pass laterally to the outer hair cells. Lorente de No 
found the internal spiral bundle to be formed of very fine 
fibres. There is, however, a gi’eat variability in their diame¬ 
ters. Indeed, the finer ones (less than 0.5/i) are the most 
common, but there are also many with a diameter as gi'eat as 
the largest unmyelinated fibre (approximately l.O/x) found in 
the cochlea. 

3. The tunnel spiral bundle. This is formed by a small num¬ 
ber of fibres coursing inside the tunnel of Coi'ti. According 
to Held, they turn back to inneiwate the inner hair cells. It 
was found that the bundle runs in close relation to the inner 
pillars and is formed by a few fibres which are of small diame¬ 
ter (0.5fi). They extend either towards the round window or 
towards the apex (see 4, in Fig. 2). Some of them course for 
a distance of 300/i. All of them turn outwards to the outer 
hair cells. This fact confirms the possibility pointed out by 
Wever. In some specimens there was an increase in thickness 
of the bundle as the apex was approached. Fig. 11 illustrates 
the position and relative size of the bundle in relation to the 
internal spiral bundle in the apical turn. 

J^. The extei'nal spiral bundle. The present studies are in 
agreement with the observations of Held concerning the 
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course of these fibres and their innen^ation of the outer hair 
cells. There are two types of fibres, branched and unbranched, 
and also hvo kinds of cells, the singly and the multiply inner¬ 
vated. In only a few instances wei'e unbranched fibres and 
' singly innervated cells observed. The origin of the external 
spiral fibres is from different sources; a. directly from the 
habenula perforata; b. some fibres, after crossing the habe¬ 
nula perforata, bend either to the round window or apex for 
variable distances. These form in their course part of the 
internal spiral bundle before tliey turn outward to the outer 
hair cells; c. some collaterals, although exceptional, pass from 
the internal spiral bundle to the outer hair cells, and d. all 
fibres of the tunnel spii-al bundle bend at right angles to tlie 
outer hair cells. 

The course of the fibres in the tunnel is in two different 
positions; one crosses in fasciculi horizontally about the mid¬ 
dle of the tunnel (medial fibres); the other crosses in single 
units or groups of two fibres at the bottom of the tunnel [basi¬ 
lar fibres (see Fig. 9)]. 

In the first and second turns, the fasciculi are forrped by 
five to six fibres each (see Figs. 2, 9 and 10), but single units 
and fasciculi of trvo or three fibres are also intermingled with 
them (see Fig. 12). Tire fibres of the fasciculi come from 
different places ns has been already described and ns illus¬ 
trated in Figs. 2 and 12. As soon ns they cross the inner 
pillars, they usually join into a very tight and tnisted fascicu¬ 
lus. When tlie fasciculus reaches the outer hair cells it breaks 
into single units which form the e.xtemal spiral bundle. Most 
of the single units run basalward but many were also found 
to course in the opposite direction as illustrated in Fig. 13. 
The number of fasciculi w'hich traverse the tunnel and the 
number of fibres in each fasciculus diminish as the apical turn 
is reached. In this turn, usually neither fasciculi nor single 
units are found to traverse the middle of the tunnel. 

There is no information concerning the number of fibres to 
the outer hair cells at different levels. The present techniques 
do not stain all of the fibres. 



1164 


FERNANDEZ: INNERVATION OF COCHLEA. 


KC- 



Fig u Dlnj^ram of the orgrati of Corll In cro*<R-sectIon. It ahows tho 
strucdiris and lnner\Atlon ns sen In tlio bnsnl hnlf of tho first turn of the 
vouiiir nrulnoa pifr I.H C., Inner hnir cells; E H.C., outer hair colls; H.C, 

fcllH.- nc. Kdettcher’s colls; MC. mesothellal 
^ filrrcs crosslnp- tho tunnel In one fasciculus of four fibres, 
/../f. "'''’F 1™’’' habenula porforutn. one from tho Internal spiral bundle 

(ropresonuu b> dots underneath the Innei hnlr cells), and the fourth one 
irom tbe tunne spiral bundle (represented by dots Inside tho tunnel close 
fi^lfir), ( 2 ) nnsllnr fibre coniing- from the hnbcnuln perforata; 
runs oxer the Itiisllar membrane and then . rosses to 
®' ■''■•itTC It bends nt rlpht unifies axvay from tho basilar nicm- 
‘ The dots underneath tho outer hair cells 

represent flhros of tho external spiral bundle. 


The basilar fibres (see 2, in Fig. 9) are fine fibres (less tliaii 
0.6^) which pass between the inner pillars at the same level 
as the medial fibres. They extend across the tunnel immedi¬ 
ately above the basilar membrane in single units or gi'oups of 
two. They pass out of the tunnel at the foot of the outer pil¬ 
lars (see Pig. 14). Some course bettveen Deiter’s cells, bend 
at right angles and ascend to the outer hair cells, others bend 
when Deiter’s cells are reached. They are present throughout 
the organ of Corti but their density increases as the apex is 
reached. At the apical turn almost all fibres to the outer hair 
cells are of the basilar type. After reaching the outer hair 
cells, the course of the fibres follows the same principle 
already described for the medial fibres. The exact informa¬ 
tion as to their endings or their origin behind the habenula 
perforata is not available. The particular arrangement of 



FEEtNANBEZ: INNERVATION OF COCHIN. 


1165 



Fiff 10 pnotomlcr<<tfraph UtuBlrfctlni; the faecicatl In the tunnol of Cortl 
In the oecnnd turn It iihown fcovonit faHClcull of dllTorent density Because 
of tho IhIckoeM of tlio ineelcoen ineny fMcIcuIl nni) slnBlo ntres are out of 
focus The arrow points to tho outer hoir cells. Ilodlan's method. COOX. 


fibres in the tunnel of Corti m youuR Ruinen pigs was con- 
firmetJ by Guild and for adult animals in tho present studies. 
Toward the round tvindow the medial fibres predominate 
while the basilar fibres are predominant toward the apex. 

The central and peripheral myelinated processes of the 
ganglion cells have a diameter of 2.B(t to S/u Among the 
peri))heral fibres there arc many of small diameter which, in 
a few instances, were identified as collaterals of the intra- 
ganglionic spiral bundle. Tho central or peripheral processes 
were never found to exceed in diameter. The diameter of 
the unmyelinated fibres varied between less than 0.5n and 
a maximum of l.Op. The smallest fibres were found in the 
internal spiral bundle, in the tunnel spiral bundle and among 
the basilar fibres crossing the tunnel to the outer hair colls. 
Those of p-eatest diameter were found in the internal spiral 
bundle and principally among the medial fibres which pass 
through the tunnel of Corti to the outer hair cells. There is 
no evidence of a systematic distribution of the fine and coarse 
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FIk H rhotomlcroeTn.ph tlluBtrntIng the tunnel nplrnl bnnfllc In the 
ipical iian The arrow jiolntfl to the outer hair colls, The bundle is formed 
by eroupH of fow fibres crossing the tunnel on the upper part of the figure. 
To the left one fibre is turning out to the outer hair cells In the lower part 
of the flKurc is the ‘ntcrnnl spiral bunillc. Notice the great Ulffcrcnce In 
size between the two bundles The inner hair cells are out of focus Single 
units or croups of two fibres are crossing to the outer hair colls Calal’s 
pjrldinc mithod IICOX 



Fig 12 Photomicrograph the origin of the fasciculi in the tunnel of 
Corti in the first turn Jt show's two fasciculi, each formed by many fibres 
coming from different places, and also, intermingled w Ith them, single units 
and fasciculi of two or three fibres In this area there are other fibres out 
of focus because of tho thickness of the specimen The arrow' points to the 
outer hair cells Bodlan s method, 1400X, 
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Flff. 13. Photomkroyrmph: th« endlnc* of the two fa^claill repreiented In 
FIff. 18 fxa they r«*ch the outer hair cell*. The fa^cJeiill break up Into Indi¬ 
vidual nbree which take a apirot courae toward either rho apri or the round 
window. Dodtan'a method. ItSOX. 



FIr. H. rhoiomlcroRTsph taken et the aaroe place aa FIr. 13 hut focuaed 
nl the fool of the outer ptllara. li ahowa the nuclei of the outer pillar eella 
and alnRlp flbrea or group of two fibroa rroaajng-beiu-oen them to the outer 
hair rpii>. The arrow polnta to the outer hair eella, Tkidlnn’n method. 
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fibres. In general, it may be said that toward the round win¬ 
dow there is a predominance of coarse fibi'es while toward 
the apex the fine fibres are the most numerous. 

The length of the fibi-es is extremely variable. The shortest 
are the radial fibres to the inner hair cells, whose myelinated 
processes measure about 1 mm. and the unmyelinated por¬ 
tions 30/1. The longest are the intraganglionic spiral fibres to 
the apex, whose unmyelinated paiis were followed for about 
300/1. The myelinated portions were calculated as about 10 
mm. in length in Rosenthal’s canal, and in addition, there is 
an initial portion of at least 10 mm. between the cochlea and 
the contralateral superior olivary complex. It has been impos¬ 
sible to establish with complete accuracy the lengths of the 
various fibres. The measurements are, however, in general 
agi'evinent with the classical descriptions. 

DISCUSSION. 

In consideration of the discovery of Rasmussen the inner¬ 
vation of the cochlea should be regarded as formed by two 
different systems, namely, efferent and afferent. 

The efferent system in the cochlea is the peripheral part of 
the tract of Rasmussen. The report of Rasmussen and the 
findings in animals with degenerative processes of the organ 
and ganglion of Corti have a triple interest: 

«. Anatomically, the origin of the intraganglionic spiral 
bundle has been identified in the superior olivary complex of 
the opposite side. The cell bodies and dendritic pi’ocesses are 
present in this nuclear mass and not in the ganglion of Corti 
as previously described. The possibility of some intragan¬ 
glionic spiral fibi-es with cell bodies inside the ganglion is not 
denied. The localization of the nerve endings of the efferent 
fibres is a point to be clarified carefully because of the physio¬ 
logical implications. Lorente de No describes some fibres pass¬ 
ing from the intraganglionic spiral bundle to the outer hair 
cells which the present studies confirm. The extent of this 
innervation on the outer hair cells is a question still to be 
answered. 
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Since the tract of Rasmussen enters the cochlea as a whole 
at the level of the first turn, and runs toward the apex, it is 
evident that some fibres in the intraganglionic spiral bundle 
are as long as the cochlea. The longest efferent fibre has the 
length of the tract of Rasmussen (to be determined in dif¬ 
ferent animals) plus the intraganglionic course of the tract 
up to the apex (about 10 mm.), plus the spiral course under¬ 
neath the inner hair cells (some of these were followed for 
300/i). More important than the length is the ramifications 
of the efferent fibres. This is still to be determined. 

b. Pathologically, it is of interest that atrophy of the pri- 
maii’ neuron can occur In the presence of an almost normal 
intraganglionic spiral bundle. It is probably because the 
metabolic centers of the efferant fibres arc far removed from 
the degenerative process. There is, however, a small reduction 
in the ciess-sectional area of the bundle in the presence of 
atrophy of the primary neuron. It is not an artifact intro¬ 
duced by the plane of the section, because the difference, 
although small, is constant. This is a problem for further 
studies. 

c. Physiologically, the fibres of the tract of Rasmussen pre¬ 
sumably carry Impulses from the superior olivary complex to 
the cochlea of the opposite side. The firat suggestion of its 
function appears in the studies by Gninmbos ct al.,‘ who 
found physiological evidence of a cochleocochlear interaction 
in the cat. As to whether this phenomenon is accomplished 
through the tract of Rasmussen, these authors state, ‘‘it is 
neither supported nor denied by the information at hand." 
The evidence for the efferent character of the tract of Ras¬ 
mussen is at present almost entirely anatomical. Tlie obser¬ 
vations of Galambos et al. indicate rather strongly, however, 
Hint there are efferant fibres to the cochlea. In the absence 
of other known efferent fibres, this is significant circumstantial 
eWdence supporting Rasmussen’s anatomical interpretation. 

It is remarkable that the size of tlie spiral bundle reduces 
suddenly at about the second turn. Tliis fact suggests that 
wimtever the function of these fibres may be. It is probably 
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more effective in the first turn. Since the finst tuni in the 
guinea pig is about one-half of the total length of the cochlea, 
the distribution of the terminal fibres of the tract of Rasmus¬ 
sen may have an anatomical rather than a physiological basis. 

The affei'ent system is formed by two tj'pes of fibres, the 
radial and the spiral fibres. 

To the radial fibres belong those which innervate a single or 
a small group of sensory cells. They are the radial fibres to 
the inner hair cells described by von Ebner and Lorente de 
No and the unbranched fibres to the outer hair cells described 
by Held. The radial fibres to the inner hair cells show a 
constant and systematic distribution throughout the cochlea 
while the radial fibres to the outer hair cells (unbranched 
fibres of Held) do not show a similar arrangement. Further¬ 
more, the density of the unbranched fibres at different levels 
still is unknown. In any event, whatever the function of the 
radial fibres is, a principle of discrete localization exists for 
both types of sensory cells although it is more pronounced for 
the inner hair cells. 

To the other type of afferent fibres, the spiral fibres, be¬ 
longs the exterjial spiral bundle with extensive ramifications 
to the outer hair cells. From the classical descriptions and 
the present observations, this is the predominant type of 
innervation on the outer hair cells. The functional signifi¬ 
cance of the diffuse innervation by the afferent spiral fibres 
is not known. Davis"’ suggests that it may be to allow spatial 
summation of weak local excitatory effects when the cochlea 
is stimulated by very faint sounds. It is doubtful that the 
inner hair cells have an afferent spiral innervation, since the 
internal spiral bundle, whose fibres give off numerous col¬ 
laterals, is formed only by efferent fibres; therefore, the only 
afferent innervation of the inner hair cells is by the radial 
fibres. In other words the outer hair cells have principally a 
diffuse and overlapping innervation and the inner hair cells 
a more discrete or localized innervation. The inner hair cells 
are innervated by both the efferent and afferent systems while 
the outer hair cells are innervated almost exclusively by the 
afferent system. 
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SUMMARY. 

The innervation of both the internal and the external hair 
cells is complex. In each case there are two classes of nerve 
fibres, the "radial” and the "spiral.” 

The radial fibres mn directly outward from the spiral 
lamina and each fibre innervates one, two or, at most, three 
hair cells. The radial fibres form the chief nerve supply of 
the inner hair cells but they are in a minority in the supply 
of the external hair cells. Their cell bodies lie in the spiral 
(ranglion (Corti). 

The spiral fibres ran for distances up to several millimeters 
in both directions along the organ of Corti. Each fibre inner¬ 
vates many sensory cells, although a given fibre does not 
innervate every hair cell along its course. A branch to eveiy 
second or third cell is more typical. This type of innervation 
is predominant for the external hair cells. Tliese spiral fibres 
form the well-known "external spiral bundles.” 

A given external hair cell may be innervated by more than 
one spiral fibre. A given inner hair cell may receive endings 
from sometimes one, usually two or, at most, three radial 
fibres. In addition some, at least, of the inner hair cells also 
receive endings from spiral fibres, and external hair cells 
receive some radial fibres in addition to their spiral fibres. 

The spiral fibres to tlie external hair cells are afferent, with 
cell bodies in the spiral ganglion. The spiral fibres to the 
internal hair cells, however, seem to be efferent fibres. Their 
cell bodies lie in the medulla oblongata in the superior olivary’ 
complex of the opjawifc side. They run from this nucleus in 
the tract of Rasmussen and form a compact bundle in the 
auditoiy nerve. This bundle is clearly marked in the basal 
turn where it forms the inVraganglionic spiral bundle. The 
collaterals terminate on internal hair cells. This bundle and 
the fibres of tlio tract of Rasmussen do not degenerate when 
the oi'gan of Corti is destroyed by acoustic trauma. 
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The double innervation of tlie hair cells can be summarized 
as follows; 


TYPE OP INNERVATION 


m 

Ia 

f 

Dominant 

RADIAL 

Secondary 

SPIRAL 

a 

o 

Inner -< 

Afferent 

Efferent 

Pd 




< 

Outer 

j SPIRAL 

RADIAL 


[ Afferent 

Afferent 
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PRIMARY CARCINOMA OF EXTERNAL AUDITORY 
CANAL, MIDDLE EAR AND MASTOID *t 

Milton M. Liebeskind, M.D,, 

Cleveland, Ohio. 


INTRODUCTION. 

Until recently, primary carcinoma of the external auditory 
canal, middle ear and mastoid has been considered as a medi¬ 
cal curiosity. In reviewing the literature, I have found 211 
authentic cases. It is quite possible that many more have been 
seen but have not been reported. Involvement of tlie auricle 
and external auditory canal are more apt to be seen by the 
dermatologist and radiologist but seldom by the otologist. Ac¬ 
cording to statistics, the average practicing otolaryngologist 
will see one or, at the utmost, two cases of this distressing 
disease during a lifetime. I am fortunate in having seen my 
allotted number rather early in my career. 


INCIDENCE. 


The types of malignant tumors of tlus region run the gamut 
of new growths, ranging from hemangioendotheliomas to 
squamus cell and adenocarcinomas. The most rare are the 
adenocarcinomas, and Furstenberg,” Lukens'* and Grabscheid’ 
have reported cases of these. The squamus cell carcinoma is 
the one most frequently found. According to various authors, 
the frequenc}- of occurrence varies from one in 6,000 to one in 
20,000 of otologic cases. The condition is rare in persons under 
40 years of age. It is equally distributed among the sexes. 
Gi-ossman ct al.’ reported six cases, all in white females. The 
disease is exceptionally infrequent in the Negro race. 


•Rood before the CloveUnd Otolaryoffolodcal Club, April 4, 196L 
tFrem the Deivartment of Otoiarynffolofnr, UniTerelty Hoipltai*, CleteUntL 
Ohio, 

Edilor’i Note; ThU m» recetred in l/ar>*ngt>»«»pe OiTlce and netepted tor 
publication, Juir 12. 1961. 
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ETIOLOGY. 

The etiologj' of carcinoma of the ear is still obscure; how¬ 
ever, ceiiain associated and predisposing factors have been 
suggested as precursors to carcinoma. These are: 1, chronic 
otoiThea, either from otitis media or mastoiditis; 2. chronic 
eczema and other chronic dermatoses; 3. senile keratoses; 
4. cutaneous horns; and 5. chronic ulcerations from trauma 
or frostbite. 

Although there is a M’ide diversitj’ of opinion as to the rela¬ 
tive significance of the various etiologic factors, most authors 
seem to stress the presence of a chronic aural discharge as a 
factor of great importance in carcinoma of the external canal 
and middle ear. Guttman,® on the other hand, asks “why we 
blame irritation of chronic discharge when there are so many 
chronic discharging ears that never become malignant.” Figi 
and Hempstead® reported two cases of carcinoma following 
repeated attacks of erysipelas with ulceration of the external 
ear and canal. Danziger' reported cases in which “the condi¬ 
tion was not preceded by chronic suppuration but occurred 
subsequent to acute otitis.” 

SYMPTOMATOLOGY. 

The symptoms of carcinoma of the external auditory canal, 
middle ear and mastoid vary with the type, duration, size, 
location and invasiveness of the lesion. Basal cell carcinomas 
and adenocarcinomas of the mixed tumor type have aural 
symptoms of longest duration. Squamous cell carcinomas, 
especially of the middle ear, have the shortest duration of 
symptoms. The following are the most constant and frequent 
symptoms and findings that present themselves in this disease: 

1. Chronic Anral Disch<ir{je: This is usually of many years’ 
duration and is considered by Newhart,*’ Furstenberg” and 
Schall®‘ to be of utmost significance when this discharge 
changes from a purulent to a bloody form. In the series of 
Figi and Hempstead® only 11 out of 38 cases had an aural 
discharge. 
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2. Pain: Pain in or about the ear is a ver>' frequent com¬ 
plaint. It is severe and out of all proportion to the clinical 
findings. It usually follows the distribution of the trigeminal 
nerve and is sometimes aggravated by the opening and closing 
of the mouth. Furstenberg," SchaiP* and Grossman et a!.‘ 
believe that the pain is due to pressure of the growing tumor. 
Barnes' attributes the pain to Infection of the tumor mass and 
shin lining the external auditory canal. Others favor the early 
invasion of the perichondrium and periosteum as the cause 
of this symptom. If tlie carcinoma arises in the middle ear or 
mastoid, the pain will present itself rolatively early, but if it 
has its origin in the c.xternal auditory canal and invades the 
middle ear and mastoid secondarily, pain will be a very late 
symptom. According to Shuster,” the presence of intense pain 
suggests a malignancy, since a chronically discliarging car 
does not usually have pain. 

S. Aural Growths; Occasionally a patient may seek medical 
advice because of this symptom alone. It is often very difficult 
clinically to differentiate between aural polyps, granulations 
and a malignancy. Schall,’' Lederer" and other authors stress 
the suggestiveness of malignancy in any polyp or granulation 
tissue that bleeds profusely when removed or manipulated. 

4. Vlccration: Ulcerations of the external auditory canal - 
which persist and become worse in sjjite of treatment are very 
suggestive of an underlying neoplasm. 

5. Patsies of the Various Cranial Nerves: Buckman" states 
that facial paralysis occurs frequently enough to be considered 
a symptom of carcinoma. WTien this is seen, the lesion is 
usually far advanced. Occasionally the IXth, Xth, Xlth and 
Xllth nerves may become involved by the neoplasm, giving a 
jugular foramen syndrome with dysphagia, inarticulate speech 
and hoarseness. With invasion of the petrous pyramid there 
may at times be a paralysis of the Illrd and Vlth nerves. 

0. Deafness and vertigo are infrequent symptoms. The 
deafness is usually proportionate to the amount of obstruction 
of the canal and involvement of the ossicular chain. 
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DIAGNOSIS. 

“Successful treatment of carcinoma, regardless of its loca¬ 
tion, depends on early diagnosis. This is especially true in 
the middle ear, for by the time the lesion is gi’ossly visible, 
invasion of the underlying bone has often already occiuTed” 
(House'®), A diagnosis of suspected malignancy can be made 
from a careful history, the sjTnptoms and significant clinical 
findings. A biopsy, however, is essential and, if negative, 
should be repeated as often as feasible. House'® suggests the 
use of the Papanicolaou technique in all chronically discharg¬ 
ing ears and also where a biopsy is not. possible. 

X-ray examination of the temporal bone is of little value in 
the early diagnosis of carcinoma; however, it is of inestimable 
value in determining the extension and bony involvement by 
the disease — a factor which is veiy impoifant if surgery is 
contemplated. 

PATHOLOGY. 

Several authors have attempted to classify cai’cinoma of 
the ear into extrinsic and intrinsic forms. Lederer" has sug¬ 
gested the tjTupanic membrane as a natui’al anatomical deline¬ 
ation for clarifying these lesions of the ear. SchaU®' states 
' that “a neoplasm in the e.xternal auditory canal beyond the 
isthmus is a potential malignant gi’ovi;h of the middle ear.” 

Metastasis of carcinoma of the ear to distant body organs' 
is rare. Regional lymph nodes are often enlarged, but sections 
of them usually reveal a chronic inflammatoiy reaction. Tlie 
disease is dangerous mainly because of its position and tend¬ 
ency to invade adjacent vital structui’es. The dura and the 
labyrinthine capsule are uniquely resistant to invasion by the 
neoplasm until very late in the course of the disease. House,'® 
Towson and ShofstalP^ have reported cases of inti'acranial 
extension. Erosion of the intemal carotid with fatal hemoi*- 
rhage has been observed. Cranial nerve involvement other 
than the facial has been seen by several authors. Extension 
to the temporomandibular joint and parotid gland occurs rela¬ 
tively early. 
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A number of authors stress the fact that the lining mem¬ 
brane of the middle ear will undergo a change, with a change 
in tlie character of the suppuration. Panse’* states "that a 
neoplasm which originates in a closed tympanic cavity prob¬ 
ably results from a metaplasia of the cylindric cells of the 
lining membrane to the squamous cell type or has its origin 
from the glandular elements within the cavity.” 

treatment. 

The consensus of the opinion among all the authors is to 
treat this distressing disease with radical surgery, where 
feasible, and irradiation. Figi and Hempstead* report good 
results in their series, using electrosurgery and intensive irra¬ 
diation by radium points directly to the site of tlie lesion. 
Othei-s have used radical surgery and external Roentgen radia¬ 
tion. Schall,*' in 1936, pointed out that "in the external use 
of irradiation, the clinical fact is ignored that with a dosage 
sufliciont to cause necrosis of the bone, it may have no effect 
on the tumor invading the bone.” He also suggested the fol¬ 
lowing procedures: 

1. Excision of the entire cutaneous canal. 

S. Radical mastoidectomy for the purpose of inspection and 
for sufUcient space for proper application of radium. 

S. Irradiation must be applied at tlie site of the lesion. 

Post-treatment follow-ups should be done at frequent inter¬ 
vals. Papanicolaou smears may indicate the progress of the 
disease. 

PROGNOSIS. 

According to Figi and Hempstead,* the prognosis of carci¬ 
noma of the external auditory canal, middle ear and mastoid 
is comparable to malignancy of the paranasal sinuses. In 
Schall’s” series of five cases there was no recurrence in two 
to four years, but at the end of seven years all were dead 
except one, a hemangioma. In tlie series of 38 cases of Figi 
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and Hempstead,'' 20 patients lived two years, 15 lived tlmee 
years, 10 lived seven years, eight lived eight years, three lived 
10 years, and one lived 15 years. 

CASE REPORTS. 

I wish to present briefly five previously unreported cases of 
squamous cell carcinoma of the axtenial auditory canal, mid¬ 
dle ear and mastoid from the files of the University Hospitals. 
I have had pei-sonal contact with Cases 1 and 2 only. 

Case J: Mrs. M. D., a white female, age 56, came to the 0. P. D. on 
Aug. 26, 1950, because of itching (five years’ duration) and progresElre 
deafness (two years’ duration) of the right ear. There was no aural dis¬ 
charge at any time. Examination revealed a severe desquamating external 
otitis of the right oar with a pale red mass occluding the lumen of 
approximately the Inner halt of the external auditory canal. This mass 
bled easily when manipulated. There was tenderness in the right tem¬ 
poromandibular joint on palpation and pain on opening and closing of the 
mouth. Biopsy was deferred until the external otitis was under control. 
On Sept. 14, 1950, a biopsy of the mnss was taken and was reported ns a 
well differentiated squamous cell carcinoma. 

The patient was admitted Into the hospital on Sept. 16, 19B0. Physical 
examination again revealed the above findings and also a bilateral mixed 
type deafness, worse on the right ear, a ventral hernia, and a mild hyper¬ 
tension. Laboratory findings were within normal limits. The serology 
was negative. 

The X-ray report on the day of admission was “essentially negative 
examination of the mastoid regions with slight diminution and radlo- 
lucency of the right mastoid cells and no evidence of bone destruction 
seen" (see Pig. 1). 

On Sept. 20.1950, an endaural radical mastoidectomy was performed on 
the right ear. The external auditory canal was excised, completely remov¬ 
ing thereby the major portion of the tumor. A small amount of soft 
friable tissue was found In the hypotympanum, nnd there seemed to be 
some invasion of the tympanic plate and floor of the external audltoo' 
canal. ’The remainder of the middle ear, antrum and mastoid were rela¬ 
tively free of tumor. Preaurlcular nodes were not removed. The cavity 
was not skin grafted. 

The pathological report of the tissues removed at surgery was well 
differentiated squamous cell carcinoma clinically of the external auditory 
canal and In bone (see Figs. 2A nnd 2B). 

On Oct. 6, 1960, the patient was started on external Roentgen therapy. 
She i-ecelved a total of 3,600 r. through one field. A hernlarrhaphy was 
done on Nov. 1, 1950, and she was discharged on Nov. 9, 1950. 

She was seen In the O. P. D. twice a week. Papanicolaou smears were 
taken every two weeks. So far all have returned as negative for malig¬ 
nant cells. The cavity Is epIthellaUzlng nicely at the present time. 
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tJjr 1 C*Bf 1 Ho^ntjrenoRTamB of both ra*»told» and petrous pyr»mldj 
».bf>wlnK no lK>ne Invasion. Arrow* Indicate approximate area* where bone 
Invasion wa* found durlnfr operation. 


Cate 2 Mr O 1C, a >blt6 male, afte 72, won admitted Into tbe hospital 
OB Nov 8, IflW, with a complaint of chronic discharge from the right ear 
(3B } ears’ duration) and severe pain In the right side of the faco (one 
month’s duration) The pain radiated to the temporal region lygoma 
and mandible It was oggTa\*ftted by opening and closing of tbe mouth 
He had an 'abscess" of the right ear on Oct, 24, 1950, with a bloody dis 
charge Physical examination revealed the right external auditory canal 
almost completely filled with a pink granular mass The drum was not 
\Isuallxed Tbe left ear, except for a very narrow canal and a small 
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Fig. 2. Cnso 1 Biopsy of rlfflit external auditor}- canal showing- well dif¬ 
ferentiated squamous cell carcinoma. 


central perforation, was normal. There were no palpable regional nodes. 
He also had a moderate right facial weakness, a deformity of the right 
leg and foot, a mild hypertension and a left Inguinal hernia, 

A biopsy of the mass In the right external auditory canal was done on 
Nov. 9, 1950, and revealed a well differentiated squamous cell carcinoma 
(see Fig. 4). 

Roentgen examination of both mastolds and petrous pyramids on Nov. 
9, 1950, was reported as "there appears to be Invasion and possibly 
erosion of the tj-mpanlc portion of the right ear by a carcinoma which Is 
kno-wn to be present clinically. There Is also mottling of the ear extend¬ 
ing towards the tip of the petrous pyramid, probably due to Invasion here 
• as well” (see Fig. 3). 

The laboratory findings were within normal limits. Due to the patient’s 
age and X-ray evidence of extensive Invasion, It was deemed Inadvisable 
to perform any surgery. He was Immediately started on external Roent¬ 
gen therapy. He received a total of 3,600 r. through one field. 
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Flff 3 Cnjw lA. Curetted blopey from the riffht frrapanlo pUte ehowlriB 
the carcinomn Invading the bone. 


A follots'-up on Jan. 10. 1951. ehotred the canal dry and amooth, but 
markedly narrowed towards the drum. The dmm waa not vlsunllied. The 
patient elated that he bad eome relief from the Intenae pain alter the 
IrradJtUoD, 

Oatt S: Mr. J. I3>. a white male, age 81. waa admitted ^ the hospital on 
March 31. 1939, with a complaint of a dlaoharglng left ear since the age 
of two yearfl, eerere pain In that ear and a growth In the canal of the 
left ear of flvo months' daratlon. Prior to admission he had four attempts 
at removal of the mass for the relief of i>aln. Two weeks prior to admis¬ 
sion a dfth biopsy was done and revealed the mass to be carcinoma. 

Physical examination showed a pumlent discharge In the left external 
auditory canal and a red mass at about the junction of the bony and 
cartlla^nous portions of the canal. The drum was not visualized. There 
was no hearing by air, and bone conduction was poor. The right ear woe 
normal. 

On April 1, 1939, the Roontgenographlo report was a "malignant tumor 
originating In the left external auditory canal with considerable amount 
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Fig'. 3. Case 2. Roentgenograms of both mnstoMs and petrous pyramids 
showing InvaslorTand erosion of the tympnnlc portion of tho right ear and 
also a mottling of the bone extending to'n'nrds the tip of tho petrous pryamid. 


of bony destruction around it. In left mastoid, cells are absent. In the 
region of the auditory canal there is an extensive area of bone destruc¬ 
tion -which measures 2 cm. by 1.5 cm. The area of bone destruction in 
the petrous bone is secondary to the tumor" (see Fig. 5), 

A postaurlcular radical mastoidectomy with excision of the membranous 
external auditory canal was done on April 1, 1939. Tho major portion of 
the tumor was removed with the membranous canal. The middle ear 
was free of tumor tissue. “It was felt at the time of operation that the 
tumor tissues extended down to the middle ear, possibly invading the 
left temporomandibular joint" 
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Plff 6 Case 3. RoentgronogramB of both niastoids and petrous pyramlda 
showing- extensive bony destruction In the left external auditory canal, mas¬ 
toid and petrous pyramid. 


symptoms until about five months prior to admission. At that time she 
began to have pain, occasional bleeding from the canal, and difficulty in 
cheivlng because of pain in the right temporomandibular joint. She also 
complained of swelling behind and anterior to the right ear. A local 
doctor made sections of the "wart” on five occasions with no pathological 
report. Another doctor took a biopsy and reported it as "radioresistant 
carcinoma.” The month prior to admission the patient had lost weight 
and had experienced severe and constant vertigo except when absolutely 
quiet. 

Physical examination revealed a horizontal nystagmus on right lateral 
gaze. The right ear was tender, the mastoid area was swollen, the auricle 
protruded and was tender when pulled, and there was a large movable 
node anterior to the ear. There was a large, soft, pink smooth mass 
filling the right e.xternal canal. The tissue bled easily, and there was 
considerable purulent exudate in the canal. The left ear was normal 
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Fir < Cue 4 RoentBenogrrams of both mutolda and petrooa pyrmmlda 
eKowiar exteoslve bone deitmctlon Involrins the mutold proceu of the 
right temporal bone, extendlnc forward to uncover the right temporo¬ 
mandibular articulation and medially to deetroy the lateral portion of the 
right petroui ridge. 


Tfaero tru no demonstrable hearing in tbo right ear. The rest of the 
phyalcttl examination was essentially normal except for varlcoao ye\ni 
and dlscoloruUone of both legs. 

The X>ray examination of the mastolds and petrous pyramids on Sept 
17, 19-18, was reported as ^'extensive bone destruction Inrolrlng the mas 
told process of the right temporal bone, extending forward to uncover 
the right temporomandibular articulation and medially to destroy the 
lateral portion of the right petrous ridge" (see Fig. 6). 

On Sopt 20, 1918, the major portion of the tumor mass and tho right 
external auditory meatus were excised as a biopsy The pathological 
report was "partially dltTerenUated squamous cell carcinoma clinically of 
the external auditory canal" 
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A right preauriculnr abscess was incised and drained on Sept. 24, 1948, 
and she received a total of 4,437 r. through two Helds. 

After discharge from the hospital the patient was not seen again in 
either the O. P. D. or in any other department. The outcome of this case 
is, therefore, unUnoum. 

Case S; Mr. J. M., a white male, age 39, was admitted Into the hospital 
on Aug. 11, 1940, with a complaint of severe and constant pain in the left 
ear of nine weeks’ duration. At Uie onset of his symptoms he was seen 
by a physician who told him that he had a pimple in his ear and treat¬ 
ment was given. The pain was not relieved. He was again seen by his 
physician and at this time some bone was found to be exposed in the 
left external auditor}- canal. The patient received treatment tor this 
condition, including some X-ray therapy, but without relief of the pain. 
The patient then had three molars extracted, a tonsillectomy and treat¬ 
ment for a sinus infection. He was Anally referred to a local physician 
who took a biopsy of the lesion, which was diagnosed ns a well differen¬ 
tiated squamous cell carcinoma. ' 

The physical examination on the day of admission was essentially 
normal except for the left ear, which showed a ver}- tender, red, swollen 
external auditory canal. There was.a small area of bone visunlited in 
the anterior canal wall and also along the Aoor of the canal. The entire 
membranous portion of the canal up to the drum seemed to be Involved. 
Laboratory Andings were within normal limits. Serology was negative. 
X-rays showed catarrhal mastoiditis on the left. On the day following 
admission the entire membranous portion of the external auditor}- canal 
was excised through a postaurlcular incision. The drum a-ns left intact. 
Electric cautery was then applied to the remaining tissue of the canal. 

The patient subsequently received a series of X-ray treatments at St. 
John's Hospital. 

On Aug. 25, 1940, he was again admitted to this hospital because of a 
recurrence of his symptoms and the carcinoma. At this time a small, 
Arm mass was noted just below the lobule of the left ear. This mass was 
adherent to the overlying skin. It was the opinion of the patient’s phy¬ 
sician that this was a metastatic lesion and that radical surgery- at this 
time was Inadvisable and the patient was discharged. 

The patient subsequently died. 


CONCLUSION. 

The literature concerning carcinoma of the external audi- 
toiy canal, middle ear and mastoid has been briefly reviewed. 

Five new cases of squamous cell cai’cinoma of this region 
are pi’esented. 
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THE TONSILLECTOMY-POLIOMYELITIS PROBLEM. 

A REVIEW OF THE LITERATURE.*! 

Charles K. Mills, M.D., 

Gainesville, Tex. 

Some progress has been made toward a better understand¬ 
ing of the tonsillectomy-poliomyelitis problem but sharp basic 
differences of opinion still exist despite the vast medical lit¬ 
erature published on this subject. 

Sheppard, in 1910, was the first to study the relationship 
of poliomyelitis and tonsillectomy. 

In 1928, Ayer reported nine cases of bulbar poliomyelitis 
following tonsillectomy by a five to 10-day interval. 

Aycock and Luther,* in 1929, reported a controlled study of 
714 cases of poliomyelitis which revealed an excessive num¬ 
ber of bulbar cases following tonsillectomy after a specific 
time interval. Of 217 cases (30 per cent) who had prior ton¬ 
sillectomy, 16 had been operated seven to 18 days preceding 
the onset of the disease and all of these 16 cases were of the 
bulbar type. 

Eley and Flake,** in 1938, studied 418 consecutive cases 
admitted to infants’ and childi'en’s hospitals of Boston. Of 
the 287 spinal cases, eight (2.7 per cent) had been tonsillecto- 
mized seven to 30 days pi'eviously. Of the 131 bulbar cases, 
17 (13 per cent) had tonsillectomy between the tenth and 
twentieth days pi-eceding onset of the illness. 

Stillerman,** in 1938, analyzed 686 cases of poliomyelitis 
admitted to Willard Parker Hospital during 1935 and reported 

•In this paper. tonHillootomy refers to either tonsillectomy, ndenoldectomy 
or both. 

tRead nt tho m^etlnp of the Texas Society of Ophthnlmoloffy and Oto¬ 
laryngology’, Austin, Tor., Dec. 8, 19G1. 

Editor’s Note: This ms. received In Enrvjjgoscopo Ofllce and accepted for 
publication, Oct. 29. 1061. 
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13 cases of poliomyelitis, nine of which were bulboencepha- 
litic, developing 10 to 22 days after adenotonsillectomy. 

The report of Krill and Toomey,* in 1941' on the K family, 
of Akron, Ohio, was followed by widespread publicity in both 
lay and medical publications. In the K family tonsillectomy 
was performed August 22 on five apparently healthy chil¬ 
dren. In less than three weeks all had developed bulbar polio- 
myeliUs and three had died. The sixth and youngest child 
was not operated and remain well, though the virus of polio¬ 
myelitis was recovered from his stool. Only two scattered 
cases of polio were reported in Akron prior to the K family 
cases. 

Francis, Krill, Toomey and Mack* studied these K family 
cases and concluded that the operative procedure precipitated 
the severe bulbar form of poliomyelitis in children who other¬ 
wise probably would have escaped ^vith inapparent infections. 

Cunning,' in 1949, concluded: "After 10 years’ study of 
this subject, following over 17,000 poliomyelitis cases and 
86,000 tonsillectomy cases, I am still of the same opinion tliat 
I was one year ago; namely, that no definite causal relation¬ 
ship between tonsillectomy and poliomyelitis has been estab¬ 
lished; therefore, I do not believe that tonsillectomy should 
be postponed indefinitely simply because the summer months 
are the months during which poliomyeiitis is prevalent If, 
however, there is a distinct rise in the poliomyelitis rate, 
bordering on epidemic proportions, in any community, all 
elective operations should be postponed. 

“Until evidence of a conclusive nature is forthcoming, the 
surgeon should decide whether or not to perform tonsillecto¬ 
mies during the summer months and whether the dangers of 
dolaj-ing the operation are greater than the still undetermined 
risk of increasing susceptibility to poliomyelitis.” 

Faber' re-examined Cunning’s 1946 and 1947 reports and 
found the incidence of bulbar cases more than twice ns great 
in patients tonsillcctomized within two months of onset ns in 
nontonsillectomized patients. 
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Fischer, Stilleiinan and Marks,® in reporting the 1937 To¬ 
ronto epidemic, concluded that among children between the 
ages of three and 12 years, acute poliomyelitis developed more 
often in those recently tonsillectomized than in others and 
that the increased incidence was due entirely to the excess of 
bulbar cases. Among the children with poliomyelitis, they 
found the incidence of the bulbar foiTn more than twice as 
great in those whose tonsils had been removed at any time 
previously as in those with tonsils intact. 

Toomey and Krill,® in reporting cases over a 14-year period 
at Children’s Hospital, Akron, and one year (1941) at City 
Hospital, Cleveland, stated there were more individuals who 
had had tonsillectomies and adenoidectomies within 30 days 
prior to the onset of poliomyelitis who developed a bulbar type 
of the disease than could be explained on the basis of mere 
chance or random sampling. 

Lucchesi,'® in 1944, analyzed 432 cases of acute anterior 
poliomyelitis and found the incidence of bulbar and bulbo¬ 
spinal poliomyelitis was significantly higher in patients with¬ 
out than in patients with tonsils and adenoids. 

John Anderson” studied the 1943 Utah epidemic and re- 
poidied that 43 per cent of the bulbar and bulbospinal cases 
wei’e preceded by a tonsillectomy within 30 days of the onset. 
The incidence of poliomyelitis was 2.6 times greater and the 
incidence of the bulbar and bulbospinal type 16 times greater 
in recently tonsillectomized children than in the genei'al child 
population. 

Campbell,” in analyzing 303 patients admitted to the Colo¬ 
rado General Hospital during the 1946 epidemic, found that 
previous tonsillectomy seemed to increase the individual’s sus¬ 
ceptibility, particularly children, to the bulbar type if polio¬ 
myelitis was contracted. 

Roberts,” in 1946, summarized his views on 274 cases of 
poliomyelitis following recent tonsillectomy during the last 
35 yeai's, stating that the annual incidence of poliomyelitis in 
everyday life is 31 times gi-eater than in the recently tonsil¬ 
lectomized population even during the poliomyelitis season. 
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Pederson," in 1947, studied 492 cases of poliomyelitis in 
San Francisco (1941-1945) and reported 11 cases following 
tonsillectomy. He found the incidence of poliomyelitis follow¬ 
ing recent tonsillectomy was not greatly out of proportion to 
the ratio of disease to the general population during an epi¬ 
demic year, but that when poliomyelitis did occur following 
tonsillectomy it was more apt to be bulbar in type. He also 
concluded that there was a two to one higher incidence of 
bulbar poliomyelitis in tonaillectomized than in nontonsillec- 
tomiied patients. 

Winbom and Stansbury" made a survey of 184 poliomye¬ 
litis cases admitted to Parkland Hospital during the first eight 
months of 1946. Their conclusions were that the incidence of 
poliomyelitis in tonsillectomixed individuals is no greater tlian 
in those individuals whose tonsils have not been removed and 
the danger of contracting poliomyelitis following recent ton¬ 
sillectomy is minimal. 

Eschenbrenner," in 1948, reviewed the literature, stating 
that the Incidence of poliomyelitis probably is not appreciably 
greater following tonsillectomy, but certainly when a tonsil¬ 
lectomy patient develops poliomyelitis soon after opertition, it 
is usually bulbar in type. 

Kinney" surveyed 287 cases of poliomyelitis occurring in 
Cuyalioga County. Ohio, in 1946 and 1947. He stated that 
the rclationsliip between tonsillectomy and the acquiring of 
polio is no more than casual and the public hysteria concern¬ 
ing this problem is unwarranted. 

Wesselhoeft" formerly favored a ban on tonsillectomies 
during the summer months but has revised his opinion and 
now recommends that tlie operation be perform^ immedi¬ 
ately after the close of school in Juno in Massachusetts. 

In a personal communication. Dr. Wesselhoeft" states that 
in Massachusetts the State Board of Health furnished all hos¬ 
pitals with a bulletin every week during the summer giving 
the number and location of cases and makes a statement as to 
wliether or not it is advisable to refrain from tonsillectomies. 
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Later in a city where it had been considered wise to refrain 
from tonsillectomies, the hospitals are advised to resume oper¬ 
ations when the case rate has fallen in that locality. 

Dr. Feemsterj^" Director of the Division of Communicable ■ 
Diseases for the Massachusetts Department of Public Health, 
in a personal communication described the origin and method 
of operation of the above noted Massachusetts procedure 
which has given the hospitals a uniform policy, helped reduce 
confusion of the public and rendered the position of the oto- 
laiyngologist more comfortable. 

Gaylord Anderson,=' in 1950, studied the 1946 outbreak of 
poliomyelitis in Minnesota and concluded that the risk of 
developing poliomyelitis was at least three times as great 
among those undergoing tonsillectomy as among a comparable 
gi-oup not undergoing this operation and the risk of bulbar 
infection was 11 times as great. 

Treynor,” writing in 1950 of the 1948-1949 epidemic in 
southwestem Iowa, could demonstrate no connection between 
tonsillectomy and poliomyelitis, spinal or bulbar, in the 374 
hospital cases studied, 

Miller,=^ at the American Medical Association meeting in 
1950, reported on 1,229 cases occurring in Los Angeles County 
in 1949. The results of his analysis indicated no clinical or 
statistical significant deviation between the actual and the 
expected incidence of poliomyelitis developing in Los Angeles 
County during 1949 in patients recently tonsillectomized even 
in the months of July thi’ough October. He concluded there 
was no reason found to discontinue adenotonsillectomies dur¬ 
ing the summer months. 

Goerke=' (personal communication) believes the rate of bul¬ 
bar involvement of poliomyelitis cases is significantly higher 
following adenotonsillectomy than in cases not following these 
operations and is convinced that it is a gi*eat responsibility 
on the individual physician to perform an elective adenoton¬ 
sillectomy during the summer months in Los Angeles. He 
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feels that deferment of elective adenotonsillectomy is wise 
during the increased incidence of poliomyelitis, which in the 
city of Los Angeles is from June through November. 

The Texas, 1950, poliomyelitis cases totaled 2,778 and the 
peak month was July with 671 cases. A total of 1,492 Epi¬ 
demiological Report Forms were received by the Division on 
Epidemiology. Of this number, 42 answered yes in regard to 
recent (three weeks) tonsillectomy or dental operation, but 
this question was not answered on 28 of the forms. The bul¬ 
bar cases totaled 91 and five of these were preceded by recent 
tonsillectomy or dental operation, 

Greenberg’* (personal communication) states that in his 
analysis of the 1949 epidemic in New York City the actual 
number of cases of poliomyelitis occurring within one month 
after operation was three and one-half times the expected 
number. Also, for the years 1944 to 1949 the percentage of 
cases with bulbar paralj’sis within one month of operation was 
17 times greater than in a control group of nontonsillecto- 
mlred children. 

Aycock,’* in 1942, reviewed 170 cases of poliomyelitis fol¬ 
lowing tonsillectomy within 30 days and 121 (71 per cent) 
of these were cither bulbar or bulbospinal in type. In 1949, 
Aycock presented to the Eastern Sertion of the American 
Laryngological Society a paper” which is worthwhile reading 
to obtain his well expressed attitude toward tonsillectomy and 
poliomyelitis, but a synopsis here would not do the paper jus¬ 
tice. Some of Aycoclda views have been incorporated in the 
following comment and conclusions. 

(XIMMENT AND CONCLUSIONS. 

There is unmistakable evidence that the attack rate of 
bulbar poliomyelitis in many epidemics has been found to 
be significantly higher in recently tonsillcctomized patients, 
and, evidence is increasing that bulbar poliomyelitis rather 
than the spinal form of the disease is more likely to occur in 
patients tonsillectomised at any time than in those with ton¬ 
sils intact. 



1194 


MILLS: TONSILLECTOMY-POLIO PROBLEM. 


This reviewer agrees with Aycock’s statement that the fact 
which proves beyond a doubt that there is a relationship 
between tonsillectomy and poliomyelitis is the greater fre¬ 
quency with which bulbar poliomyelitis is seen to follow ton¬ 
sillectomy by a specific interval. Other types of poliomyelitis 
do not follow tonsillectomy by this specific time interval. 

The danger of bulbar poliomyelitis following tonsillectomy 
is almost zero except during periods of increased incidence or 
epidemics when, although the risk is not gi’eat, it is definite 
and real and increases in proportion to the increase in inci¬ 
dence. Since the hazard of the tonsillectomy-bulbar poliomye¬ 
litis sequence is small, it should not preclude adenotonsillec- 
tomy for definite medical indications, but at the same time it 
is advisable to take into consideration the timing of the opera¬ 
tion, which is elective in most cases. 

Adenotonsillectomies should not be performed during an 
epidemic or on patients with known recent exposure to polio¬ 
myelitis, and, the operation should be delayed when thei'e is 
an increased incidence of poliomyelitis in the community un¬ 
less postponement jeopardizes the patient’s health to a greater 
degree. 

The practice of the Boston hospitals appears logical. These 
hospitals follow a uniform procedure agi’eed upon by them 
and based on information and I’ecommendations furnished by 
their State Board of Health relative to increase in prevalence 
of the disease in any of the various areas seiwed by the 
hospitals. 
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DIHYDROSTREPTOMYCIN-BORIC ACID POWDER 
IN THE TREATMENT OF AURAL DISCHARGE. 

A CLINICAL REPORT.*! 

Georoe C. Saunders, M.D., 

Portland, Ore. 

Notwithstanding the advances and modifications that have 
occurred in the practice of otolaryngology in the past IB 
years, the problem of aural discharge remains one of the most 
common to confront the otologist in his daily office routine. 
During these years many new drugs have come to the treat¬ 
ment table, some to be discarded, others to find a permanent 
place in our armamentarium. The purpose of the present 
report is to record clinical experiences with one of the new 
antibiotics—dihydrostreptomycin—used in conjunction with 
an acid, drying agent—boric acid—and to present biochemical 
and bacteriological data that may offer some explanation of 
the beneficial results observed in the clinical use of this 
mixture. 


REVIEW OF the LITERATURE. 

Comprehensive and repeated studies of the bacteriology of 
aural discharge have been reported in recent years and it does 
not seem necessary to include well established data; however, 
a review of the literature directly concerned with the present 
report seems pertinent. 

Collins and Hughes' studied the bacterial flora occurring 
in 26 ears of 23, previously untreated patients with chronic 
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otitis media, and they observed that Gram-negative bacilli 
were more frequently present than Gram-positive cocci. Re¬ 
peated cultures of flora from the middle ear cavities of certain 
patients treated with local penicillin revealed a complete 
change from the original, px’edominantly Gram-positive or¬ 
ganisms—sensitive to penicillin—to Gram-negative bacilli— 
resistant to penicillin. They concluded that, "The presence of 
the secondai’y organisms, such as the ‘coliform’ bacilli, B. pro- 
teus and diphtheroids was undoubtedly one of the compli¬ 
cating factors limiting the successful treatment of chronic 
suppui-ative otitis media by penicillin.” 

Psexidonionas aontginosa was the predominant organism in 
45 of 100 consecutive cases repoi’ted by Salvin and Lewis.= 
In another study^ of 72 eai's, the same organism was found in 
67 per cent of the cases. Other Gram-negative bacilli were 
cultured in 17 per cent. These organisms were also noted in 
other cases of otitis exteraa, and the failure of local and par¬ 
enteral penicillin therapy has been ascribed to their presence 
in the exudate.^ 

Holt and Snelh reported 20 cases of chronic otitis media in 
which cultures from 26 ears had been made. Pseudomonas 
aeruginosa was present in 12 instances and Bacillus proteus 
in 14 cultui'es. 

Senturia® states, “In a recent report on 135 cases of exter¬ 
nal otitis observed at Randolph Field, Tex., and in repoifs 
from New Guinea and the Solomon Islands, it was shown 
that fungi were found in a small number of cases and that 
Gram-negative bacilli (especially the Pseudomonas gi'oup) 
were found in a vei'y large percentage of cases observed in 
these tropical and subtropical areas.” 

. , Douglas,^ in an analysis of the bacteriology of 142 ears, 
i"eported the prevailing organisms to be “Staphylococcus, Pro¬ 
teus, Pseudomonas and Streptococcus” in the order named. 

Hayes and Hall,® in a clinical and bacteriological study of 
160 cultures from 100 cases, reported that the resistant etio- 
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logfical agent in chronic suppurative otitis media and external 
otitis was predominantly Pseudomonas aeruginosa. 

Gill’ presented results of 262 cultural studies of the external 
ears of 168 patients and reported that bacteria were present 
in 117 cases, bacteria and fungi in 48, and fungi alone in 
three cases. Gram-negative bacilli occurred most frequently 
(104 cultures). Staphylococci were present in 96 cultures. 

All of these authors have stressed the importance ot using 
an agent that is effective against Gram-negative bacilli in the 
management of aural discharge. 

TTie effect of vehicles on the antibacterial action of various 
substances wag extensively studied by Senturia and Doubly.'" 
Using the cultures of Staphytococeus aurejis and Pseudomonas 
aeruginosa, they found the action of streptomycin to be unim¬ 
paired by such vehicles as distilled water, glycerin, Corbowax 
and “Carboprop." On the other hand, the effectiveness of 
streptomycin was completely inhibited when the vehicle used 
was lanolin, Aquaphor or Hydrosorb, all water-insoluble 
vehicles. 

The susceptibility to infection may be due to such predis¬ 
posing factors ns moisture together with maceration of the 
skin, absence of cerumen, and the accumulation of dead, 
koratiniied, homy tissue with the neutralization of the anti¬ 
bacterial, acid cloak. 

The pH of the cerumen and of the skin of the canal, which 
Is normaliy acid, is of special importance. In healthy ears, 
the pH is within the acid range. Fabricant and Perlstein" 
studied the pH of the external ear In 27 irvfants, 44 children 
and sixty adults witii no apparent lesions in their external 
auditorj- canals, and found that pH values fell within the acid 
range in the majority of instances (pH range: 5.0 to 7.8). 
They conclude, "Tire management of the more difficult and 
more resistant cutaneous infections can be improved by a 
better understanding of the manner in which the skin resists 
and harbors bacteria and of some of the mechanisms by which 
bacteria produce harmful effects. Several factors play a role 
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in the remarkable protection affoi’ded by the normal human 
skin against bacterial invasion. These factors, however, are 
imperfectly understood, and further basic study is necessaiy. 

“A factor of considerable impoilance is the pH of the skin. 
The surface of the skin is enveloped by an ‘acid mantle,’ 
which exhibits pronounced defense against bacterial invasion. 
Determinations of the pH of the skin by other investigators 
reveal the following facts: 1. The seboridieic areas of the body 
are more alkaline than other paifs of the skin’s surfaces; 
2. the alkaline areas are less bactericidal than the rest of tlie 
skin, thus being predisposed to cutaneous infection; S. in most 
cases of vesicular eczema there is a shift of the pH of the 
skin toward the alkaline side; 4. the highest degree of alka¬ 
linity is present in fissui-es associated with eczematous proc¬ 
esses, and 5. moisture, dead homy tissue and relative alka¬ 
linity are four favorite conditions for the propagation of 
many fonns of fungi.” 

In view of the foregoing cansiderations, it would seem that 
the ideal agent for the treatment of aural discharge should 
have the following properties: 1. it should be strongly effec¬ 
tive against Gram-negative organisms; 2. the vehicle used 
with the agent must not impair its efficiency; S. the agent 
should be easy to apply and should not interfere with the 
elimination of discharge or debris; Jt. it should be in an acid 
medium, and 5. it should have a drying effect. 

Reports on the use of streptomycin and its modification, 
dihydrostreptomycin, have occui-red with increasing frequen¬ 
cy in the medical literature since 1947. Pulaski and Mat- 
thews’= reported favorable results in five cases of chi*onic otitis 
externa, treated with a solution of sti'eptomycin (5 raicro- 
gi-ams per cubic centimeter). They also treated 13 patients 
wth chronic otitis media and reported that 11 were benefited. 
They suggested that gi-eater concentrations of the antibiotic 
agent might prove of further benefit. 

Callaway” I’eported dramatic improvement of a case of 
severe infection of the ear by Pseudomonas seinginosa that 
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had proved resistant to many forms of treatment over a 
period of nearly one year. He used an aqueous solution of 
streptomycin containing 2,500 units per cubic centimeter. 

Lundon'' treated a series of 20 outpatients of the Queen 
Mary Veterans' Hospital in Montreal, Canada, all of whom 
had chronic suppurative otitis media. The duration of treat¬ 
ment varied from one to 12 weeks. Of this group, 16 
responded favorably, "as evidenced by ‘dry ears’ and absence 
of pathogenic bacteria”; five cases were regarded as thera¬ 
peutic failures. 

Miller et used dihydrostieptomycin ointment, 6 micro- 
gi-ams per gram, in the treatment of 124 cases of pyogenic 
infections of the skin. Nino of these were diagnosed as otitis 
externa. These authors demonstrated that formulas of oil in 
water and gieaseless base yielded a superior release of the 
antibiotic. 'They also emphasiied the fact that good results 
with dlhydrostreptomycin usually occurred rapidly, but that 
prolonged use of the agent was not advocated, since poor 
results might bo due to drug-fastness. The treatment caused 
a vesicular dermatitis in four patients of the series (3.7 per 
cent). 

Harris ct af.”’ presented bacteriological and clinical obser¬ 
vations made in 27 ears “with suppurative otitis, under treat¬ 
ment with local instillations of streptomycin solutions. Clini¬ 
cal Improvement occurred in about half these ears. Drainage 
stopped during the treatment and did not recur during a 
follow-up period of from two to six months.” They used 
streptomycin in sterile, isotonic sodium cliloride solution, with 
concentrations varying from 1,000 to 25,000 units per cubic 
centimeter. 'They noted that resistance of organisms, previ¬ 
ously sensitive to streptomycin, appeared during tlie course of 
treatment in a large number of cases, despite the fact that 
the concentration of streptomycin instilled was at least 20 
times greater than the minimum concentration required to 
inhibit the growth of the organisms in vitro, by the usual 
sensitivity tests, before treatment was started. 
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Senturiaand Broh-Kahn’’ ti'eated a series of 64 consecutive 
cases of diffuse otitis with sti'eptomycin, incoi*porated in 
"Carboprop” [60 parts of Carbowax (4,000) and 40 parts of 
propylene glycol]. Favorable results were obtained when a 
concentration of 5 mg. of streptomycin per gi-am was used. 
Wien concentrations of 1 mg. of streptomycin per gi’am, or 
less, were used the results were either poor or inconclusive. 
Controls treated with “Carboprop” alone did not produce a 
comparable improvement. 

CLINICAL AND LABORATORY INVESTIGATION. 

To date, all available repoils dealing with the topical use 
of streptomycin have recorded the use of this antibiotic in 
an aqueous solution or in some form of ointment or similar 
medium. In May, 1949, following the conclusion of a scien¬ 
tific session at a national meeting, a gi'oup of otologists were 
informally discussing the treatment of various conditions. 
At that time, someone suggested the use of streptomycin in¬ 
corporated in boric acid powder. In view of the fact that a 
drying agent—such as boric acid—has always been one of the 
most successful in the author’s experience, he decided to begin 
an extended clinical trial of such a method of therapy. 

The method of treatment of aural discharge, devised for 
this clinical study, is as follows; 1. the canal is carefully 
cleaned of all debris, using 70 per cent ethyl alcohol; it is then 
dried; 2. dihydrostreptomycin-boric acid powder (one part of 
the former, three parts of the latter) is insufflated generously 
into the canal, using a DeVilbiss powder blower; 3. the 
patient is instructed to leave the ear untouched until the fol¬ 
lowing morning, and at that time he is to start the use of five 
drops of boric acid-alcohol and is to continue this three times 
daily until the next office visit. Office visits were spaced at 
two or three times a week whenever possible, but this schedule 
does not hold for all the patients included in this report. 
Throughout the years, boric acid-alcohol drops have remained 
a standby with many otologists. The formula may vary slight- 
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ly among otologists, but the prescription given the patients in 
the present report is as follows; Ethyl alcohol, 70 per cent; 
boric acid powder, quantity sufficient to saturate. 

In view of the I'elative importance of maintaining the acid¬ 
ity of the skin, the pH of the substances used in this clinical 
investigation was detennined* witli the following results: 

Two hundred mg. of dihydiPstreptomycin-boric acid powder' 
der mixture, dissolved in o ml. distilled water (practically all 
of which when into solution)—pH 4.32. 

Boric acid powder, U. S. P.—pH 4.05. 

Boric acid-solution—pH 6.50. 

Boric acid-alcohol solution, diluted one-half with distilled 
water— pH 6.60. 

These values demonstrate that both of the agents used in 
this study assist In maintaining the acid condition of nomal 
skin, and it may be that the major value of boric acid-alcohol 
drops can be attributed to this factor. 


DACTERIOLOatCAD STUDIES. 


Pure cultures of laboratory strains of Pseudomonas aerugi¬ 
nosa and Staphylococcus aureus were streaked on agar plates 
and were then treated with dihydrostreptomycln-boric acid 
powder and with boric-alcohol solution. In the former culture 
plates, wide areas of bacterial inhibition were clearly visible, 
but in the latter instance, bacteriostatic action was extremely 
limited. Fig. 1 demonstrated the bacteriological'results of 
typical lalroratoiy studies made with the agents described 
and employed in this clinical study. 


The observed in vitro action of dihydrostreptomycin alone 
was in accord with reports of other inr-estigators, but nothing 
in the literature has suggested the enhanced hacterioslatic 
action of the dihydrostreptomycin-boric acid powder mixture. 
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Flc. 1. Pus I'ollceicrt on n swab from n patient with chronic mastoiditis 
was snspemlPd In 1 ml. of Infusion broth. One drop of the suspension was 
placed In the center of each of four extract-agar and four blood-agar plates 
and spread over the surface of the plates with a glass rod. Ordlnarj' stronk 
plates of the susi>cnslon wore made at the same time on extract agar and 
blood agar. 

One extract and one blood-agar plate were left as controls. A loopful of 
powdered boric acid was streaked across the center of one extract and one 
blood-agar plate; a loopful of pow<lered dlhydroslreptomycln was streaked 
across another similar set; and dlhydrostrcptomycln-borlc acid powder mix¬ 
ture was streaked across a third set. Alt of the plates wore Incubated for 
2-1 hours. 

The Illustration shows the appearance of the extract-agar plates after 
Incubation. 

IMato 1. Control. 

IMatc 2. With powdered boric add. 

Pinto 3. With powdered dlhydrostreptomycln. 

Plate 4. AVlth dlhydrostroptomycln-borlc acid powder mixture. 

The streak plates contained colonies of the following species: Pseudo¬ 
monas aeruginosa, Acrobacter aerogenes, hemolytic Staphylococcus aureus, 
Streptococcus fccalls, and a diphtheroid which was not completely identlfled. 
The colonies appearing In the area of Inhibition on Plato 3 were the diph¬ 
theroid and Streptococcus fecalls. 
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It has been pointed out that streptomycin is more effective 
when used in alkaline medium.’* Wliile this may be true when 
used in diiute solutions, the present studies sug^gest that it is 
also strongiy effective in high concentrations, even though 
incoiTiorated in markedly acid media. 

CLINICAL BEPORTS. 

Case histories taken from a private practice seldom are 
ideal or satisfactory for statistical analysis. Controls usually 
cannot be used, and the factors of time, economical situation 
of the patients, and tlie difficulty of obtaining follow-up data 
in many instances often result in incomplete analyses. Pa¬ 
tients who receive substantial benefit from the therapy used 
frequently fail to return for a check-up when their major 
complaints are relieved. This results in incomplete reports 
of cure and recurrence of symptoms. 

Since bacteriological data in these presently reported cases 
were in general well established, bacteriological cultures were 
not made routinely, but in those cases in which this was done, 
the findings were in accord with those given in the literature 
as herein reviewed. 

The cases observed present a variet>' of conditions that do 
not lend themselves to a tabular chart report; therefore, each 
case has been abstracted as briefly as possible, and all find¬ 
ings not directly related to the ehief complaint have been 
omitted. For the purpose of simplification, the dihydrostrep¬ 
tomycin-boric acid powder, which was used for treatment in 
this series of patients, has been named “strepto B," and the 
boric acid-alcohol drops have been designated as "B and A 
drops." These terms are used throughout the case reports. 

Oiiiis Externa ,—It is generally accepted that factors other 
than bacterial infection may play a part in many cases of 
otitis externa. Allerg}' and other constitutional disorders 
must not be overlooked as etiological agents. BTion, however, 
the discharge is reduced or stopped after two or throe treat¬ 
ments with an antibacterial ngont, it seems reasonable to 
assume that in these cases infection is the major factor. 



1214 


SAUNDERS: DYHYDROSTREPTOMYCIN. 


It has been found difficult to fit tlie following cases into 
any formal classification and, thei*efore, several descriptive 
terms have been used in specific instances instead. Some 
authors have used such terms as "suppurative” and “eczema- 
toid” for categorical, differentiation purposes, but these terms 
are not generally understood or accepted, and so are not used 
here. 

SUMMARY AND CONCLUSIONS. 

1. Dihydrostreptomycin-boric acid powder appears to be 
an effective agent in the treatment of aural discharge. 

2. The acidity of this preparation has been determined. 
Evidence taken from the literature shows that acidity is 
desirable in the treatment of aural discharge. 

3. Bacteriological evidence from the present study suggests 
that this mixture is more effective than is dihydrostreptomy¬ 
cin alone. 

A. Moisture, which encourages bacteidal gi'owth, is reduced 
by the drying effect of this treatment. 

5. Vesicular skin lesions occurred in a small percentage of 
cases when this treatment was used, but they cleared rapidly 
upon cessation of the application. 

6. Thirty-one cases of otitis externa were treated with 
dihydrostreptomycin-boric acid powder. In 21 of these cases 
improvement was obtained. In seven cases I’esults were unsat¬ 
isfactory or inconclusive. In three cases vesicular dermatitis 
occurred. 

7. Thirty cases of otitis media, mastoiditis or tympanic 
trauma were treated with dihydrostreptomycin-boric acid 
powder. In 22 of these cases improvement was noted. In six 
cases results were unsatisfactory or inconclusive. In bvo- 
cases vesicular dermatitis occun-ed. 
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BOOK REVIEW. 


Atlas der Hals- Nasen- Ohren-Krankhelten. By C. v. EIcken and A. Schulz 
van Treeck. Third Edition. 199 pages with 470 Illustrations, many of 
them In color. Stuttgart: Georg Thleme, Vorlag. 1951. Price DM 78. 
American agents, New York: Gnine & Stratton, Inc. 

The reproduction of colored drawings and photographs In this atlas Is 
beautiful, although In many instances the coloring Is too vivid. The 
detailed work In most of these drawings Is highly commendable. 

There are many conditions shown which. In our present day therapy, 
In this country, are not seen In the advanced stages Illustrated. One has 
the feeling, after turning through the pages, that the atlas Is not as up 
to date as It should be. Many of the descriptions accompanying the Illus¬ 
trations are too brief, and yet ample space Is present on many pages. 

Such an atlas should be of value to any student beginning a study of 
diseases of the ear, nose and throat. W. P. C. 


THE GRADUATE SCHOOL OF MEDICINE OF THE 
UNIVERSITY OF FLORIDA. 

The sixth annual University of Florida Midwinter Seminar 
in Ophthalmology and Otolaiyngology tvill be held Jan. 14-19, 
1952. As in previous years, Miami Beach will be the host city. 

The lectures on ophthalmologj' will be presented on Jan. 14, 
15 and 16; those on otolaryngology on Jan. 17, 18 and 19. 
Lecturers for the courses in ophtlialmology will include such 
distinguished teachers as Dr. Alson E. Braley, Iowa City, 
Iowa; Dr. John M. McLean, New York City; Dr. Wendell 
Hughes, Hempstead, Long Island, New York; Dr. Iiwing H. 
Leopold, Philadelphia, Pa., and Dr. Bruce Fralcik, Ann Ar¬ 
bor, Mich. 

Outstanding otolaryngologists who will lecture include Dr. 
Fred W. Dixon, Cleveland, Ohio; Dr. Thomas D. Galloway, 
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Evanston, Ill.; Dr. Anderson G. Hildlng, Duluth, Minn.; Dr. 
Moses H. Lurie, Boston, Mass., and Dr. Henry L. Williams, 
Rochester, Minn. 

The Southern Section Meeting of the American Laryngo- 
logical, Rhinological and Otological Society will be held Mon¬ 
day, Jan. 14, at Atlanta, Ga. The Pan-American Congress of 
Oto-Ehino-Laryngology and Broneho-Esophagology planned 
its meeting in Havana the week following our seminar. Reg¬ 
istrants of the seminar might like to include one or both these 
other meetings in their southern trip. 

All meetings will be held at the Sans Souci Hotel. Regis¬ 
tration fee for the seminar is ?40.00. A check for $10.00, 
payable to the University of Florida Midwinter Seminar, 
must accompany your application. This is not returnable. 
The remainder of the registration fee will be paid at the 
seminar desk at the Sans Souci Hotel on your arrival. 

Convention rates are good for the seminar and for any 
period before Jan. 14, but after Jan. 19 the regular, higher 
rates are effective. 

Division of Ophthalmology; Shaler Rielwrdson, M.D., 
Jacksonville; Nelson M. Black, M.D., Miami; Charles Boyd, 
M.D., Jacksonville; Bascom Palmer, M.D., Miami. 

Divtsion of Otolaryngology; Marshall Taylor, M.D., Jack¬ 
sonville ; Walter T. Hotchkiss, JLD., Miami Bench. 


MISSISSIPPI VALLEY MEDICAL SOCIETY 
1952 ESSAY CONTEST. 

The Twelfth Annual Essay Contest of tlie Mississippi Val¬ 
ley Medical Society nill be held in 1962. The Society will 
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HEARING AIDS ACCEPTED BY THE COUNCIL ON 
PHYSICAL MEDICINE OF THE 
AMERICAN MEDICAL ASSOCIATION. 

December 1, 1951. 

Audicoii Models 400 and 415. 

Manufacturer: National Earphone Co., Inc., 20-22 Shipman St, New¬ 
ark 2, N. J. 

Audivox Model Super 67. 

Manufacturer: Audlvot, Inc., 259 W. 14th St, New York 11, N. Y. 


Aurex Model F and Model H. 

Manufacturer: Aurex Corp., 1117 N. Franklin St, Chicago, Ill. 

Beltone Harmony Mono-Pac; Beltone Symphonette; Beltone 
Mono-Pac Model M. 

Manufacturer: Beltone Hearing Aid Co., 1450 W. 19th St. Chicago, 111. 

Cleaiione Model 500; Cleartone Regency Model. 

Manufacturer: American Sound Products, Inc., 2464 S. Michigan Ave.. 
Chicago 16, Ill. 

Dahlberg Model D-1. 

Manufacturer: The Dahlberg Co., 2730 W. Lake St, Chicago 16, 111. 

Dysonic Model 1. 

Manufacturer: Dynamic Hearing Aids, 43 Exchange PL, New York 6, 
N. Y. 

Electroear Model C. 

Manufacturer: American Earphone Co., Inc., 10 East 43rd St, New 
York 17, N. Y. 

Gem Hearing Aid Model V-35; Gem Model V-60. 

Manufacturer; Gem Ear Phone Co., Inc., 50 W. 29th St., New York 1, 
N. Y, 

Maico Atomeer; Maico UE-Atomeer; Maico Quiet Ear Models 
G and H; Maico Model J. 

Manufactuiei'; Maico Co.. Inc., 21 North Third St.. Minneapolis 1, Minn, 
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Wears (Crystal and Magnetic) Amophone Model 200; 1947— 
Wears Aurophone Model 98. 

Manofacturer Meara Hadlo Hearing Darien Corp.. 1 W Sith St, New 
York, N T 


Micronic Model 808; Micionic Star Model 
Manufacturer Micronic Co 727 Atlantic Are Boston 11, Mass 


Microtone T-6 Audiomatic; Microtone Classic Model T9; Mi- 
crotone Model TIO; Microtone Model 4B. 

Manufacturer Microtone Co . Ford Parkway on the Mtaalsaippl, St 
Paul Minn MInneatioIIf 9 Minn. 


National Cub Model C; National Cub Model D (Duplex); 
National Standard Model T; National Stai Model S; 
National Ultrathin Mode! 504; National Vanity Model 
506. 

Manufacturer National Hearing Aid Labomtoriea 915 S Hill St, Loa 
Angelea It, Gailf 


Otarion Model E-IS; Otanon Model E-2; Otanon Model E-4, 
Otarion Models F-1, F-2 and F-8; Otarion Model G-2 

Manufacturer Otarion Hearing Aida 169 N Dearborn St Chicago ill 


Paravox Model J (Tiny-Myte); Paravox Model XT (Xtra- 
Thin) ; Paravox Model XTS (Xtra-Thin) ; Paravox Model 
Y (YM, YC and YC-7) (Veri-Small) 

Manufacturer Paravox Inc 2066 E tth St., CIe\eland Ohio 


Radioear Permo-Magnetic Multipower; Radioear Permo-Mag- 
nctic Uniphone; Radio Ear All Magnetic Model 55; 
Radiocar Model 62 Starlet; Model 72. 

Manufacturer E. A Myers t Sons, 206 Beverly Rd., Mt Lebanon, Pitta 
burgh, Pa 


Rochester Model R-1; Rochester Model R-2. 

Manntactnrer Rocheater Acouatical Laboratortes Inc 117 ronrth St 
SW Rocheater, Minn 
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Silvertone Model 103BM. 

Manufacturer: National Hearing Aid Laboratories, 815 S. Hill St., Los 
Angeles 14, Calif. 

Distributor: Sears-Roebuck & Co., 925 S. Homan Ave., Chicago 7, Ill. 


Silvertone Model J-92. 

Manufacturer: Sears-Roebuck Co., 925 S. Homan Are., Chicago 7, Ill. 


Silvertone Model P-15. 

Manufacturer: W. E. Johnson Mfg. Co., 70S \V. 40th St., Minneapolis, 
Minn. 

Distributor: Sears, Roebuck & Co., 926 S. Homan Ave,, Chicago 7, Ill. 


Solo-Pak Model 99. 

Manufacturer: Solo-Pak Electronics Corp., Linden St., Reading, Mass. 


Sonotone Model 700; Sonotone Model 900; Sonotone Models 
910 and 920; Sonotone Model 925; Sonotone Model 940. 
Manufacturer: Sonotone Corp., Elmsford, N, Y. 


Superfouic Hearing Aid. 

Jlanufacturer; American Sound Products, Inc., 1303 S. Michigan Ave., 
Chicago 5, Ill. 


Televox Model E. 

Manufacturer: Televox Mfg. Co., 1307 Sansom St., Philadelphia 7. Pa. 


Telex Model 22; Telex Model 97; Telex Model 99; Telex Model 
200; Telex Model 300B; Telex Model 400; Telex Model 
1700. 

Manufacturer: Telex, Inc., Telex Park, Minneapolis 1. Minn. 


Tonamic Model 50. 

Manufacturer: Tonamic, Inc., 12 Russoll St, Everett 49, Mass. 


Tonemaster Model Royal. 

Manufacturer: Tonemasters, Inc., 400 S. Washington St., Peoria 2, Rh 
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Trirtvm Vacuum Tube Model No. 300. 

Manufacturer: Trlmm, Inc., 400 Lake St (P. O. Box 489), Llbcrtyvllle, 


Unex Model "A”; Unex Midget Model 95; Unex Midget Model 
110 . 

ManDftctar«r: NIchola & Clark, Rathome, Maaa, 


Vacollte Model J. 

Manufacturer: Vacollte Co., 3003 N. Henderson St, Dallaa 6, Tex. 


Western Electric Models 66 and 66. 

Manufactnrer: Audlvol, Ino., sncceaaor to Western Electric Hearing 
Aid DtvfalQn, 369 \V. Uth St. New York 11, N. Y. 


Zenith Model 76; Zenith Miniature 76; Zenith Mode) Royal. 

Manufacturer: Zenith Radio Com, 6001 Dlckena Axe, Chicago, lU. 


All of the accepted hearing devices employ vacuum tubes. 
Accepted Hearing Aids more than five year* old have been 
omitted from this list for brevity. 


TABLE HEARING AIDS. 

Aurex (Semi-Portable). 

Manutaoturer: Anrex Com., Ulf N. PranVlln St, Chicago fio). ni. 
Precision Table Hearing Aid. 

ManuIa^Wrar: Precision Hearing Alda. BIB7 W. Grand Axe, Chicago 

Sonotono Professional Table Set Mode] 60. 

Manufacl\3r«r: Sonolona Corp,, Elmaford, U. Y. 

All of the Accepted hearing derlcea employ yactitun tobca. 
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AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY. 

Preslilent: Dr. James M. Hobb, DelrolL Mich. 

Executive Secretary: Dr. William U Denedlct. Mayo Clinic, Rochester, 
MlniL 


THE LOUI8IANA-MI88I88IPPI OPHTHALMOLOQICAL 
AND OTOLARYNQOLOQ1CAL SOCIETY. 

PreJident: Dr. William B, Clark, 211 L 070 U Ave., New Orleaas, La. 
Vlce-Prealdent: Dr. W. L. Haghei, Lamar Life Bldg., Jackson, Mias. 
Secretair: Dr. Edley H. Jones, 1801 Washington St, Vicksburg, Miss. 


OTOSCLEROSIS STUDY GROUP. 
Meeting; Palmer House, Chicago, nU October, 1052. 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY. 

President: Dr. Wm. H. Evans, 24 Wick Are., Youngstown, Ohio. 
Presldout-Elect: Dr. Hugh A. Kuhn, 112 Rlmbach SL, Hammond, Ind. 
Secretarr-Treasarer: Dr. Joseph Hampser, SOS May Bldg., Pittsburgh tS, 
Pa. 


PAN AMERICAN ASSOCIATION OF OTCLRHINO.LARYNQOLOOY 
AND BRONCHO-ESOPHAGOLOGY. 

Pres.: Dr. Jos4 Oros. 

Sect: Dt. Pedro Hemandet Oonsalo, Calle 8 , 35S, Havana, Cuba. 
Meeting: Third Pkn American Congress of OtO'Rhlno-Lsjmgologi' and 
D ron cho-E*opba go logy. 

Time and Place: Havana, Cuba. January 20 24, 1952. 


THIRD LATIN AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY AND BR0NCH0E80PHA00L0GY. 
Time and Place: Camcas, Venexuela, 19S3. 


AMERICAN BR0NCH0.E80PHAQ0L0QICAL ASSOCIATION. 
President: Dr. Herman J. Moertch. 

Secretary: Dr. Edwin N. Broyles. 1100 N. Charles 8 L, Baltimore 1, Md. 


MISSISSIPPI VALLEY MEDICAL SOCIETY. 
PiTsIdent: Dr. Daniel L. Sexton, SL Louis, Mo. 

P^ealdent^Elect■. Dr. John I. Marker, Davenport, Iowa. 
Secretary-Treasurer: Dr. Harold Swanberg, Quincy. III. 

Assistant SecretaryTreasurer: Dr. Jacob E, BeUch. Springfield HI 
.Meeting: St. Louis, Hotel Jefferson. Oct. 1-S. 1952. 
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LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Alden H. Miller. ' 

Secretary-Treasurer: Dr. Victor Goodhlll. 

Chairman of Section on Ophthalmology: Dr. Dennis V. Smith. 

Secretary of Section on Ophthalmologj” Dr, Carroll McCoy. 

Chairman of Section on Otolaryngology; Dr. Howard P. House. 

Secretary of Section on Otolaryngology: Dr. Edwin Scobee. 

Place: Los Angeles County Medical Association Building, 1925 Wllshlre 
Blvd., Los Angeles, CnllC. 

Time: 6:00 P.M., fourth Monday of each month from September to May, 
inclusive. 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY. 

President; Dr. Norman N. Smith, 291 Whitney Ave., New Haven 11, Conn. 
Secretary: Dr. Joseph G. Gilbert, 111 E. Gist St„ Now York 21, N. Y, 


NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY. 

President: Dr. G. M. Billings, Morganton, N. C. 

S'ecretaty and Treasurer: Dr. MacLean B. Leath, High Point, N. C. 


PACIFIC COAST OTO-OPHTHALMOLOOICAL SOCIETY. 

President; Dr. Lewis P. Morrison, 490 Post SL, San Francisco, Calif. 
Secretaiy-Treasuror: Dr. Howard P. House. 1136 W. Sixth St, Los Ange¬ 
les 17, Calif. 

Meeting: Salt Lake City, Utah, 1962. 


THE RESEARCH STUDY CLUB OF LOS ANGELES, INC. 

Chairman; Dr. Isaac H. Jones, 635 S. Westlake, Los Angeles, Calif. 
Treasurer; Dr. Pierre VlolO, 1930 Wllshlre Blvd., Los Angeles, Calif. 
Program Chairmen: 

Otolaryngology: Dr, Leland Q. Hunnlcutt, 98 N. Madison Ave.. Pasa¬ 
dena, Calif. 

Ophthalmologj-: Dr. Harold P. Whalman, 727 W. 7th St, Los Angeles, 
Calif. 

Mid-Winter Clinical Courses annually the last two weeks in January at 
Los Angeles, Callt 


THE PHILADELPHIA LARYNGOLOGICAL SOCIETY. 

President: Dr. Thomas F. Furlong, Jr. 

Vlce-P)-esldent: Dr. Harry P. Scbenck. 

Treasurer: Dr. William J. Hltschler. 

Secretary: Dr. John J. O’Keefe. 

Executive Committee: Dr. Valentine M. Miller, Dr. C. L. Jackson. 
Dr. George L. Whelan. 
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SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY. 

Ctialrman: Dr. Edley H. Jones. 1301 Washington SL, Vicksburg, Mlsi. 
Vice-Chairman: Dr. K. W. Cosgrove, 111 E. Capitol Ave., Utile Rock, Ark. 
Secretary: Dr. F. A. Holden, Medical Arts Bldg., Baltimore, Md. 

Meeting: Miami, Fla., Nov. 1013, 196J. 


WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY, 

President: Dr. Gameti P. Morlson. Charles Town, W. V, 

First Vice-President: Dr. Charles T. SL Clair, Jr^ Blneflold, W. Va. 
Second Vice-President: Dr. Arthur C. Chandler, Charleston, W, Va. 
Secretary: Dr. Melvin W. McOehee. 42S Eleventh SL, Huntington 1, 
W. Va. 

Treasurer: Dr. Frederick C. Reel. Charleston. W. Va. 

Dlreclors; Dr. Eugene C. Hartman. Parkersburg. W. Vs.; Dr. Ivan Fair- 
cetL Wheelloff. W. Va, 


CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Meredith Oatrom. Bock Island. HI. 

President-Elect: Dr. 0. C. Otiicb. Belleville, Ill. 
Secretory-Treasurer: Dr. Alfred Q. Schnlt*. JockionvllJe.'DJ. ' 


SOCIEOAO OE 0T041IN0-LARINQ0L0QIA. 

COLEQIO MEDICO OE £L SALVADOR, SAN SALVADOR, C. A. 
President: Dr. Victor M. 5^oableau. 

Secretary: Dr. Hdetor IL Sllva. 
lo. Vocal: Dr. Salvador MLxco Pinto. 

So. Vocal: Dr. Daniel Alfredo Alfaro, ., 

MEXICAN ASSOCIATION OF PLASTIC SURGEONS. 
President: Dr. Ceaar l^Bolde, Mexico, D. F. 

Vlce-Prealdent: Dr. M. Oonralcx tnioa. Mexico, D. F. 

Secretary: Dr. Juan de Dloa Peia, Mexico, D. F. 


FEDERACION ARGENTINA, 

OE aOCIEOAOES DE OTORRINOLARINGOLOQIA, 
Secretario del Exterior: Dr. Juan Manuel Tato. 

Sub-SecreUrio del Exterior: Dr. Oreate E. Bergagllo. 
Secretario del Interior; Dr. Eduardo Caatertn. 

Sub-Secretario del Interior: DrAtlHo Viale del Carril 
Secretario Teflorero: Dr. Vicente Carri. 

8ub-8ecretario Teeorero: Dr. Joed D. Suberrlola. 


A80CIACI0N DE OTO-RINO-LARINQOLOQIA DE BARCELONA, SPAIN, 
Presldente: Dr. Fernando Caaadeeus. 

Vice-Pre»ldento: Dr. Lula Snfie Medan. 

Secretario: Dr. Jorge Perelld. 318 Prorenxm, Barcelona. 

Sec. de Aclaa: Dr. Juau Berlnl. 
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80CIEDAD NACIONAL DE CIRUGIA OF CUBA. 

PreaJdente: Dr. Relnaldo de VllUerB. 

Vicepresldente: Dr. Cdsar Cabrara Calderln. 

Scoretario: Dr. Josd Xlrau. 

Teaorero; Dr. Alfredo M. Petit. 

Vocal: Dr. Jos6 OroBB. 

Vocal: Dr. PedroHem&ndez Qonzalo. 


AS80CIACA0 MEDICA 00 INSTITUTO PENIDO BURNIER — 
CAMP1NA8. 

President; Dr. Joao Penldo Burnler. 

First Secretary: Dr. Gabriel Porto. 

Second Secretary; Dr. Roberto Barbosa. 

Librarian-Treasurer; Dr. Leonclo de Sousa Quelroz. 

Editors for the Archives of the Society: Dr. Guedes de Melo Fllho, 
Dr. P. J. Montelro Sales and Dr. Jose Martins Rocha. 


SOCIEDAD DE OTORRINOLARINGOLOQIA Y 
BRONCOESOFAQOSCOPIA DE CORDOBA. 

Presldente: Dr. Aldo Remorino. 

Vlce-Presldente: Dr. Luis E. Olsen. 

Secretario; Dr. Eugenio Romero Diaz. 

Tesorero: Dr. Juan Manuel Pradales. 

Vocales: Dr. Osvaldo Sufirer, Dr. Nondler Asls R., Dr. Jorge Bergallo 
. Yofre. 


BUENOS AIRES CLUB OTORINOLARINQOLOQICO. 

Presldente; Dr. Alberto P. Haedo. 

Vlce-Presldente; Dr. V. R. Carri. 

Secretario; Dr. Renoto Segre. 

Pro-Secretario; Dr. Carlos A, Gutierrez. 

Teaorero; Dr. J. M. Tato. 

Pro-Tesorero; Dr. Norberto Von Soublron. 


SOCIEDAD COLOMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOQIA (BOGOTA, COLOMBIA). 

Presldente; Dr. Carlos A. Cleves C. 

Vlce-Presldente: Dr. Alfonso Tribln P. 

Secretario: Dr. Elpldlo Posada. 

Tresoreo: Dr. Mario Arenas A. 
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